
ANNALS OF 
INTERNAL MEDICINE 

MAURICE C. PINCOFFS 

Editor 

PAUL W. CLOUGH 

Assistant Editor 


VOLUME 25 

(OLD SERIES, VOLUME XXIX) 

July to December, 1946 





CONTENTS 

NUMBER 1. JULY, 1946 

Page 

Essential Oral Hyperthermia; Report of a Study of 25 Cases of Low 

Grade “Fever.” Emanuel M. Rappaport 1 

The Nephrotic Phase: Its Frequency of Occurrence and Its Differential 
Diagnostic Value in Determining the Nature of the Renal Lesion in 
120 Patients Who Died of Renal Failure. Walter L. Bloom and 
David Seegal 15 

Medicolegal Problems in Distinguishing Accident from Suicide. Or- 
ville Richardson and Herbert S. Breyfogle 22 

Penicillin in the Treatment of Putrid Lung Abscess. Barnet P. Stivel- 

MAN and Julius Kavee 66 

Treatment of Various Infections with Penicillin X, with a Preliminary 
Note on the Value of Penicillin X in Scarlet Fever. Harold L. 
Hirsh, Harry F. Dowling and Lewis” K. Sweet 78 

Serum Amylase and Seriim Lipase in Mumps. Samuel Candel and 

Mark C. Wheelock 88 

The Prothrombinopenic Effect of Massive Salicylate Therapy in Acute 

Rheumatic Fever. George C. Owen and Henry A. Bradford ... 97 

Plasmochin Toxicity: Analysis of "258 Cases. Maurice Hardgrove and 

Irving L. Applebaum 103 

Infectious Mononucleosis: Report of an Epidemic in an Army Post. 

Part I. Harry F. Wechsler, Arthur H: Rosenblum and 
Charles T- Sills 113 

Case Reports: 

Acquired Syphilis of the Lung: Report of a Case with Autopsy 
Findings and Demonstration of Spirochetes. Joseph M. 
Wilson 134 

Myxedema — Controlled by Thyroid Extract for 52 Years. Alex. 

M. Burgess 146 

Rupture of an Aneurysm of a Sinus of Valsalva into the Right 

Auricle. Isaac A. ICawasaki and A. S. Benenson 150 

The Influence of Ovarian Activity and Administered Estrogens upon 
Diabetes Mellitus. Joseph H. Morton and Thomas H. Mc- 
Gayack 154 

Editorial — Murine Typhus Fever 162 

Reviews jgg 

College News Notes j 72 

iii 



IV 


CONTENTS 


NUMBER 2, AUGUST, 1946 

The Problem of Prolonged Hepatitis with Particular Reference to the 
Cholangiolitic Type and to the Development of Cholangiolitic 
Cirrhosis of the Liver. Cecil James Watson and Frederick 


William Hoffbauer 195 

Medicine and Education. Ernest E. Irons 228 

Infectious Mononucleosis: Report of an Epidemic in an Army Post. 

Part II. Harry F. Wechsler, Arthur H. Rosenblum and 
Charles T. Sills 236 

The Nutritional Status of Japanese Prisoners of War, Burma, 1945. 

Robert Kark 266 

Beriberi in Japanese Prison Camp. Ralph E. Hibbs 270 

Sudden Death in Rheumatic Fever. George C. Griffith and Robert 

W. Huntington 283 

The Malaria Trend. Theodore H. Noehren 293 

The Medical Man and the Constitution. Kenneth C. Sears 304 

Case Reports: 

Pulmonary Filariasis. Harold Rifkin and Theodore P. Eber- 

hard 324 

Tropical Eosinophilia. John W. Irwin 329 

Penicillin in the Treatment of Histoplasmosis: Two Case Reports. 

John H. Seabury and Henry H. Drygas 340 

Death Due to Administration of Typhus Vaccine. Harold Rifkin 346 

Regional Ileitis Involving the Ileum, Cecum, Ascending Colon, and 
Transverse Colon. 1. 1. Cash, L. S. Pilcher, A. E. Rappoport 
and W. A. Barker 351 

Short P-R Interval with Prolongation of QRS Complex and Myo- 
cardial Infarction. A. Allen Goldbloom and Abrahaim A. 
Dumanis 362' 

Editorial — ^Streptomycin 369 

Reviews 374 

College News Notes 398 

NUMBER 3, SEPTEMBER, 1946 

Evaluation of the Several Methods for Treating Graves’ Disease Avail- 
able Today. J. H. Means 403 

Penicillin Therapy Alone in Neurosyphilis: An Analysis of Clinical Re- 
sults. George D. Gammon, John H. Stokes, Howard P. Steiger, 
Willard H. Steele, Herman Beerman, Norman R. Ingraham, ' 



CONTENTS 


V 


Jr., Paul Gyorgy, Elizabeth Rose, John W. Lentz, Abraham 
Ornsteen and Donald Scott 412 

An Evaluation of Sulfonamide Mixtures and Various Adjuvants for 
Control of Sulfonamide Crystalluria. Harrison F. Flippin and 
-John G. Reinhold. . 433 

Immunization against Influenza. Jonas E. Salk and Thomas Francis, 

Jr - 

Hepatic Insufficiency. I. Pathophysiology and Clinical Aspects. S. S. 

Lichtman 453 

Colorado Tick Fever. Lloyd Florid, Edward R. Mugrage and 

Mabel O. Stewart ' 466 

Association of Acute Pulmonary Lesions with Infections of the Throat. 

Commission on Acute Respiratory Diseases 473 

Carbon Tetrachloride Poisoning; A Report of One Case with Necropsy 
and One Non-Fatal Case with Clinical Laboratory Studies. Wil- 
liam B. Martin, Louis H. Dyke, Jr., Fred L. Coddington and 
Albert M. Snell 488 

Reiter’s Disease with Prolonged Auriculo-Ventricular Conduction. 

William Feiring 498 

Intoxication Resulting from the Administration of Massive Doses of 
Vitamin D, with Report of Five Cases. Geo. W. Covey and H. H. 
Whitlock 508 

Case Reports: 

Friedlander Pneumonia Treated with Streptomycin; Report of a 
Case with Prompt Recovery. Norman Learner and William 
R.. Minnich . . . 516 

Hematoporphyrinuria : Review of Literature and Report of a Case 

of Chronic Type. Sol Levy and Robert J. Klein 520 

, Hodgkin’s Disease Involving the Pituitary Gland with Diabetes . 

Insipidus. Ernest I. Melton and W. L. McNamara 525 

Magnesium Sulfate in Paroxysmal Tachycardia. Walter T. Zim- 

dahl 531 

Editorial — Folic Acid 534 

Reviews 539 

College News Notes 544 

^ / NUMBER 4, OCTOBER, 1946 

Schistosomiasis Japonica: Its Clinical Development and Recognition 
/ Ernest Carroll Faust ’ 

Amebiasis of tlie Liv 
Geilvld Klatskin 


601 



VI 


CONTENTS 


Some Common Conditions, Not Due to Primary Heart Disease, that 
May Be Associated with Changes in the Electrocardiogram. 


Willis Sensenbach 632 

Renal Changes in Secondary Shock. Peter A. Herbut 648 

Acute Mediastinal Emphysema. Bernard M. Schwartz, George H. 

McIlroy and Harry A. Warren 663- 

Studies on Two Sporadic Cretinous Brothers with Goiter, together with 
Some Remarks on the Relation of Hyperplasia to Neoplasia. J. 
Herman, H. W. Jones and E. Calkins 677 

An Inquiry into the Incidence of Hyperhidrosis in Convalescent Trench 

Foot, Jacob J, Silverman 702 

On the Toxicity of the Mercurial Diuretics: Observations on Eighteen 
Cases with Suggestions for the Prevention of Toxic Reactions. 
Solomon Ben-Asher 711 

Case Reports: 

Exfoliative Dermatitis Following Penicillin Therapy. D. E, Nolan 

and George W. Pedigo, Jr 725 

Acute Syphilitic Nephrosis. Albert Heyman and Charles E. 

Brown 728 

A Case of Agranulocytosis Occurring during the Course of Penicillin 

Therapy. David M. Spain and Thomas B. Clark 732 

Hypertension and the Kidney. Carl A. Wattenberg 734 

Editorial — Radioactive Phosphorus as a Therapeutic Agent 742 

Reviews 747 

College News Notes 749 


NUMBER 5, NOVEMBER, 1946 

Observations on Amebiasis in American Troops Stationed in India. 


Gerald Klatskin 773 

The Management of Amebiasis. Michael M. Karl and Fred R. Sloan 789 

Acute Pericarditis: A Study of Eighteen Cases among Service Personnel. 

Raymond E. Smalley and John C. Ruddock 799 

Treatment of Hyperthyroidism with Propylthiouracil. E. B. Astwood 

and W. P. Vanderlaan 813 . 

Observations on the. Use of Thiouracil. William S. Reveno 822 

The Diamidines in Chemotherapy: A Survey of Repent Developments 
with a Note Regarding Therapeutic Trials in Patients with Rheuma- 
toid Arthritis. Edward F. Rosenberg 832 



CONTENTS Vll 

Case Reports; 

Pneumococcic Arth’ritis; Report of a Case Treated with Penicillin. 

Henry L. Feffer and Harold L. Hirsh 845 

Subendocardial Myocardial Infarct. Conrad L. Pirani and Jakub 

G. SCHIJCHTER 847 

Rupture of the Spleen Due to Tularemia. E. Buist Wells and 

Clifford Tillman 852 

Disseminate Lupus Erythematosus Unsuccessfully Treated with 
Penicillin, Roentgen-Ray Castration and Serum Albumin. 

John B. Johnson and Edward C. Mazique 859 

Bilateral Subdural Hematoma — ^An Unusual Complication of Men- 
ingococcus Meningitis. Jack Nelson, Robert M. Clyne 
and J. George Sharnoff 862 

Editorial — The Concept of Hypersplenism 868 

Reviews 871 

College News Notes 874 

NUMBER 6, DECEMBER, 1946 

Eosinophilia in Malignant Tumors: Its Significance. Norman H. 

Isaacson and Paul Rapoport 893 

Therapeutic Trial of Penicillin in Tetanus. Leon Lewis 903 

The Preponderance of Right Hydrothorax in Congestive Heart Failure. 

Edgar M, McPeak and Samuel A. Levine 916 

The Mechanism and Prevention of Cardiovascular Changes Due to 

Insulin. Richard A. Gilbert and Joseph W. Goldzieher 928 

Dicoumarol Therapy. John B. Levan 941 

Penicillin and Sulfadiazine, Compared with Sulfadiazine Alone, in the 
, Treatment of Pneumococcic Pneumonia. Harry F. Dowling, 

Hugh H. Hussey, Harold L. Hirsh and Frieda "^hLHELM 950 

Treatment of Cardiovascular Syphilis with Penicillin. Henry I. Rus- 

SEK, John C. Cutler, Stephen A. Fromer and Burton L. Zohman 957 

Case Reports: 

Generalized Xanthomatosis with Pulmonary, Skeletal and Cerebral 

Manifestations. Eulyss R. Troxler and David Niemetz. . . 960 

Allergy in Malaria. HitRVEy F. Grazier 968 

.Acquired Arteriovenous Fistula with Coexistent Subacute Bacterial 
Endocarditis and Endarteritis. Seymour S. Cutler and 
J ULius Wolf •. 972 

Paroxysmal Ventricular Tachycardia: Report of a Case Showing the 
Phases of Recovery Recorded by Electrocardiograph Tames 
A. Collins, Jr pgj 



Vlll 


CONTENTS 


Editorial — BAL in the Treatment of Arsenic and Mercury Poisoning. , . 986 

Reviews 990 

College News Notes ■ 994 

Index 1015 



ANNALS OF 
INTERNAL MEDICINE 


Volume 25 . July, 1946 


Number 1 


ESSENTIAL ORAL HYPERTHERMIA; REPORT OF A 
STUDY OF 25 CASES OF LOW GRADE ‘FEVER’ 

By Emanuel M. Rappaport, Captain, M.C., A.U.S., Clinton, Iowa 

There are few problems confronting the internist more challenging, vex- 
ing and yet intriguing than fever which persists for weeks or months with- 
out yielding a single clue as to its origin. Not infrequently, time or the 
laboratory establishes the diagnosis. With the elapse of a sufficient period 
of observation, some leading symptom or clinicalJinding becomes manifest 
or one of the usually numerous laboratory tests enlisted in the search yields 
the clue to solution. 

The upper limit of normal oral, temperature is almost universally - re- 
garded as 99° F. with rectal temperature one-half to three-quarters degree 
higher. Wright^ accepts the range as 96.7 to 99° F. and 97.2 to 99.5° F. 
respectively, the rectal being generally considered the more reliable mode of 
determination. Kintner and Rowntree* believe that a continuous mouth 
temperature of 99° F. or over in an adult represents fever whether or not the 
person is nervous. 

That elevation of oral temperature per se cannot be regarded as the sole 
criterion of either fever or organic disease may be adduced from the following 
survey of 25 cases admitted to the Medical Service of a general hospital with 
the diagnosis ‘fever of undetermined origin.’ Each had been observed at 
one or more hospitals for an average period of 16.3 weeks and had undergone 
extensive laboratory investigation for cryptogenic sepsis to no avail. Studies 
here disclosed that all exhibited an elevated oral temperature associated with 
normal rectal temperature. It is the purpose of this presentation to advance 
clinical evidence which favors an inherent vasomotor instability as the etio- 
logical basis of this paradox. 

Consideration of these cases will be undertaken with regard to the fol- 
lowing ; 

* Received for publication February 5, 1946. 

From the Medical Service, Schick General Hospital, Clinton, Iowa. 

Copyright, 1946, by The American College of Physicians 
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1. Cause of original hospitalization 

2. Symptomatology 

3. Objective findings — a. Clinical 

b. Laboratory 

4. Fever 

5. Diagnosis 

6. Management 

7. Disposition and follow-up 

1. Cause of original hospitalisation (table 1). IVenty-two patients tvere 
originally hospitalized because of a well-defined febrile disease, and when all 
clinical signs of infection had subsided, it was noted that a persistent low- 
grade fever remained, resulting in a prolonged search for its etiology. Three 
patients were admitted primarily for treatment of disorders not usually asso- 
ciated with 'fever (duodenal ulcer, migraine, and lumbosacral strain), the 
elevated temperature being discovered upon routine check. 

Table I 


Cause of Original Hospitalization 


Admission Diagnosis 

Number 

Acute upper respiratory infection, . 

. 18 

Bacillary dysentery 

2 

Malaria 

1 

Herpes zoster . . 

I 

Duodenal ulcer. . . 

1 

Migraine 

1 

Lumbosacral strain . 

1 


25 


2. Symptomatology. The usual symptoms of prolonged fever are 
malaise, exhaustion, anorexia, headache, nervousness, palpitation and weight 
loss. These complaints were registered by nearly all, particularly those who 
had been under observation for several months or more. Twenty-two ex- 
perienced the sensation of fever to a varying degree; four of this group 
stated they had frequent chills. Such non-specific symptoms as fleeting pre- 
cordial, muscle and joint pains, irritability, depression and insomnia were 
frequent. Hyperhidrosis of the palms and soles was a particular source of 
distress. Repeated interview, however, disclosed a constantly altering pat- 
tern of symptoms in the individual patient. 

3. Objective findings, a. Clinical: Subjective complaints were rarel}' 
authenticated by objective evidence of disease. Despite the invariable com- 
plaints of anorexia and weight loss, comparison of weight upon admission 
to this hospital with that recorded at onset of illness revealed insignificant 
fluctuation. Fifteen were unchanged, five had gained and two had lost less 
than 5 per cent of their original body weight. They looked remarkably well 
despite protracted fever. Three patients were 12 to 15 pounds below their 
initially recorded weight. One of the latter had regained all lost weight 
during a 30-day furlough from another hospital, but gradually lost it again 
during 20 weeks of further hospitalization. 

Dysorexia is a common sequel of prolonged hospitalization in the army 
and yet is frequently unattended by appreciable weight reduction. This is 
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due to curtailed activity with resultant diminished requirement for the high 
caloric intake customary during active field duty. The hypochondriac is 
inclined to view this physiologic loss of appetite with alarm. 

The most constant finding was marked hyperhidrosis affecting the palms, 
soles and axillae. Although blood pressure showed little variation upon 
repeated recording, considerable fluctuation of pulse rate was in evidence. 
Tachycardia, however, did not always coincide with the period of maximum 
daily temperature, contrary to the pulse-temperature relationship charac- 
teristic of infectious fevers. 

It is noteworthy that all patients whose hospitalization had been initiated 
by infection listed fever among their chief complaints. Of the three whose 
•fever had been discovered in the routine temperature check, only one felt 
‘feverish’ and he dated the onset of this symptom to his sixth week of hos- 
pitalization (case 25, table 2). Eight patients reported that they experi- 
enced a sudden sensation of ‘burning up’ at approximately the same time 
each day, usually in the late afternoon. This frequently but not invariably 
coincided with the peak of oral temperature, although rectal level was con- 
sistently normal. 

Few of the numerous and varied subjective complaints could be cor- 
roborated by objective findings of deranged function or physical deteriora- 
tion. This is not to be construed as evidence of malingering, but as the 
product of a pathological preoccupation with somatic sensations to which 
prolonged hospitalization contributes in no small measure. Thus two 
soldiers (cases 6 and 9, table 2) who were originally observed because of 
upper respiratory infection were eventually studied exhaustively with regard 
to diarrhea. Both had been aware of post-prandial evacuation of formed 
stools for many years and had displayed no apprehension regarding this fre- 
quency until after an inquiry had been begun regarding the cause of per- 
sistent fever, whereupon they developed marked ‘bowel-consciousness.’ 

As a group they displayed lassitude, failed to engage in ward activities 
despite being ambulant, remained seclusive, asocial and exhibited consider- 
able anxiety regarding the ultimate outcome of their disease. Three had 
purchased thermometers and were accustomed to take their oral temperature 
at frequent intervals during the day. Nearly all parried the suggestion that 
oral fever alone was not significant of disease with such reasonable rebuttals 
as, “Everybody knows a person with fever is sick” or “If I have fever I 
must be sick.” 

• b. Laboratory: Although there are notable exceptions, it is anticipated 
that at some period during the course of a prolonged febrile disease progres- 
sive anemia, an alteration of the white blood count and Schilling index, or 
an increase of sedimentation rate would be found. Nevertheless in not a 
single instance were deviations from normal encountered upon repeated 

examination. 

/ 

Prior to admission to this hospital, in addition to routine tests, studies 
included stools, sputum, gastric contents, liver function, prostatic’ smears. 
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basal metabolic rate, electrocardiogram, blood cultures, chest roentgeno- 
grams, and skin tests for tuberculosis, brucellosis, and occasionally coc- 
cidioidomycosis. Proctoscopy, bone marrow bjopsy, spinal puncture and 
roentgen examination of the gall-bladder, gastrointestinal and urinary tracts 
were performed when indicated. All these diverse diagnostic procedures 
which were necessitated by the heterogeneous complaints that appeared to 
implicate various systems, were normal. 

4. Fever. The transfer diagnosis, ‘fever of undetermined origin,’ was 
based upon the presence of a daily elevation of oral temperature above 99° F. 
without rectal controls. It was the probable, and not unreasonable, as- 
sumption of previous examiners that oral hyperthermia would be attended 
by a comparable rise in rectal temperature. The presence of an abnormally 
high oral temperature was confirmed by four-hourly determinations, but 
rectal temperature remained consistently normal. Temperature studies were 
conducted four-hourly over a 10-day period or longer, with close observation 
of the patient during the time of actual recording. Smoking, gum-chewing 
and physiologic post-prandial elevation of mouth temperature were ruled out 
as possible factors. Oral hyperthermia was considered established by the 
demonstration of repeated oral levels above 99.2° F. in the presence of rectal 
temperature of 99.6° or below. Cases exhibiting rectal temperature above 
99.6° were excluded from this series, despite the presence of an even higher 
oral temperature and histories which were facsimiles of cases herein pre- 
sented. Oral temperature rarely exceeded 99.8°. F. but in three cases occa- 
sionally reached 100.2° F. Simultaneous recordings disclosed that at its 
daily peak, the oral was at the same level as or higher than the rectal by as 
much as 0.6 degree. 

No constant relationship between mouth and rectal temperature could be 
established. Generally, oral was lower than rectal in the morning but 
equalled or exceeded the latter in the afternoon. Mouth temperature was 
usually between 97 and 98° F. at 7 a.m. and rose to its maximum peak at 
3 p.m. Oral hyperthermia throughout the day was rarely exhibited for 
periods exceeding 48 hours. Complete remission of oral fever for one to two 
days was commonly noted but invariably followed by recurrence while under 
observation, with but one exception (case 5, table 2). 

All patients had received one or more courses of the sulfonamides; a 
therapeutic test of emetine proved ineffectual in three. Tonsillectomy in 
three and removal of dental foci of infection were without benefit. Con- 
tinuous bed-rest and mild sedation (phenobarbital) did not influence the 
course of ‘fever.’ Benzedrine sulfate was tolerated poorly by two subjects to 
whom it was administered to combat fatigue, and was discontinued after two 
days. 

5.' Diagnosis. Notwithstanding the oral hyperthermia, the maintenance 
of a normal rectal temperature is considered incompatible with the concept 
of fever on an infectious basis. The inability to confirm the presence of true 
fever, the normal laboratory studies, and the absence of significant physical 
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findings other than manifestations of autonomic lability strongly suggested 
that an anatomic basis for either the symptomatology or the pseudo-pyrexia 
was unlikely. 

Many manifestations of neurosis, usually neurasthenic, or even psychosis 
may arise during the course of protracted fever, but these are, as a rule, 
transient and secondary to toxic insult. In patients of this series, however, 
a preponderance of neuropathic traits, and many of the syniptoms for which 
they were being observed, had been present for many years prior to induction 
into the army. A history of vasomotor instability was obtained in 92 per 
cent evidenced by hyperhidrosis, palpitation on effort, easy fatigability, 
vertigo, and coldness of extremities, long antedating entry into military 
service. In 10 cases, these symptoms were sufficiently pronounced to war- 
rant a primary diagnosis of neurocirculatory asthenia, typified by the fol- 
lowing : 


Case 13 (table 2). Pfc.,«iged 21, enuretic until 17 years, had always been under- 
weight, ‘nervous,’ easily fatigued, subject to palpitation on slight exertion, and had 
noted perennial hyperhidrosis. He was inducted Oct. 15, 1943 and was admitted to a 
Station Hospital Nov. 2, 1943 complaining of sore throat, palpitation, cough and 
dyspnea. Physical examination was negative apart from mild tonsillitis, temperature 
101.5° F. and pulse rate 125 p.m. Within 48 hours temperature had receded to 99°, 
but a daily rise to 99.8° was noted thereafter. He was transferred to a General Hos- 
pital Dec. 10, 1944 after various diagnostic procedures failed to reveal the cause of 
the fever. Blood counts, urinalyses, sedimentation index, basal metabolism, electro- 
cardiogram, stools, spinal fluid, blood and throat cultures, non-protein nitrogen, sputum, 
gastric contents, prostatic smears, serological tests for syphilis, typhoid, tularemia, 
undulant fever and infectious mononucleosis ; skin tests for tuberculosis, brucellosis and 
coccidioidomycosis, sternal marrow, allergy survey, chest and sinus roentgenograms, 
intravenous pyelogram and gastrointestinal series were normal. Glucose tolerance 
curve was somewhat flattened. Oral temperature continued to range between 98.2 and 
99.8° F. Bed-rest, sulfathiazole, sedation, and finally tonsillectomy failed to influence 
the low-grade pyrexia. Following 250 days of hospitalization during which fever did 
not recede for periods beyond 36 houi's, he was transferred to a general hospital with 
diagnosis 'fever of undetermined origin.’ On admission patient appeared asthenic, 
weight 132 lbs. ^leight 67"). He stated that he had lost ‘considerable’ weight, but 
records proved his pre-induction weight to be 136 lbs. He complained of fever, chilly 
sensations, throbbing headache, palpitation, constant fatigue, anorexia, shooting pain 
in both groins, and precordial distress. Examination revealed nothing of note except 
for marked hyperhidrosis of palms, soles, and axillae with cold extremities, and con- 
siderable fluctuation of pulse rate during examination from 90 to 130 p.m. Rectal 
temperature during initial examination was 99.4° and oral 99.8° F. Four-hour deter- 
minations (simultaneous) for 10 days disclosed the following average daily recordings .■ 



Oral 

Rectal 

7 a.m. 

97.6 

98.0 

11 a.m. 

98.6 

98.8 

3 p.m. 

99.4 

99.4 

7 p.m. 

99.8 

99.4 

11 p.m. 

99.4 

99.2 


three occasions oral temperature, at its maximum daily peak, exceeded the 
by 0.6 degree. The latter never rose beyond 99.6°. Cardiologist concurred in 
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the diagnosis of neurocirculatory astlienia, while psychiatrist found evidence of severe 
long-standing psychoneurosis, mixed type (neurasthenia and anxiety). Rectal tem- 
perature remained normal during his three-week stay at this hospital, but oral hyper- 
thermia continued. As psychotherapy was not deemed beneficial in view of the 
chronicity of his symptoms, and in view of his meager military training (17 days), 
following repeated reassurance regarding the fever he was discharged from service. 
Four months later he reported that he was working on his father’s farm and had no 
occasion to take his temperature or seek medical advice, but fatigue and nervousness 
persist. 

Some cases 'were classified as psyclioneurosis, mixed type, with anxiety 
the commonest component. It is emphasized that the longer the period of 
hospitalization, the more pronounced the evidence of neurosis. Indeed, the 
disparity between multitudinous complaints and meager clinical findings 
varied directly with the length of hospitalization. The preinduction history 
of this group is replete with neurotic trends and portends n:aladjustment to 
stress and strain of military life. Five were members of ‘alerted’ units when 
originall)’- hospitalized while two had been evacuated from overseas, having 
been admitted to the hospital two weeks after arrival in the South Pacific. 
These are common factors bearing an important relationship to the progres- 
sion of anxiety. Clear indication of long-standing autonomic dysfunction 
was present in all. Four soldiers exhibited conversion phenomena classi- 
cally illustrated by the following : 

Case 20 (table 2). Pvt., aged 28, a lawyer in civil life, had always been unag- 
gressive, timid, self-conscious, dependent, and subject to phobias, palpitation, hyper- 
hidrosis, vertigo, and easy fatigue since childhood. Despite one year of service with 
his Signal Corps unit he had received no promotions. Although he felt ill at ease due 
to necessity of obeying orders given by men he considered his intellectual inferiors, he 
stated that he shunned the responsibilities entailed by promotion. Two weeks after 
arriving in Australia he developed herpes zoster involving the right mid-abdomen and 
trunk and was admitted to a general hospital Nov. 1, 1943 with temperature 101° F. 
Temperature dropped to 100° in five days and rash disappeared in three weeks but his 
afternoon oral temperature rose daily to 99.8°^ F. Neurological examination was 
negative. Spinal puncture Nov. 22, 1943 revealed essentially normal fluid except for 
slight elevation of globulin (42 mg./lOO c.c.). On the following day he complained of 
severe pain in his lumbar spine and weakness of his right leg. Within a week he 
developed an ascending weakness involving the right upper and lower extremities and 
right side of his face. A mask-like facies was noted. Deep reflexes were question- 
ably diminished on the right, but all superficial reflexes were normal. A diagnosis of 
‘encephalitis’ was at first entertained but later altered to ‘Guillain-Barre syndrome.’ 
Observation continued for four months, the loss of muscle function becoming gradually 
more marked, while daily fluctuation of oral temperature to 99.8° showed no recession. 
Because of failure to improve, he was evacuated as a litter patient to a general hos- 
pital April 4, 1944 with the diagnosis ‘fever of undetermined origin, probably Guillain- 
Barre syndrome.’ He was admitted by error to the General Medical section because 
of the primary diagnosis of obscure fever, and presented an apathetic picture, having 
lost 15 lbs. after five months in bed. Examination revealed mask-like facies, marked 
hyperhidrosis of hands and feet, right hemiparesis, normal reflexes, and a variable 
hypesthesia involving the entire right half of the body extending to the midline. The 
diagnosis of hysteria was considered most plausible in view of the normal reflexes 
and bizarre sensor}' disturbance. At initial examination oral temperature was 99.8° F. 
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and rectal 99.2° F. Four-hourly determinations proved that hyperthermia existed 
only orally. Neurologist confirmed the diagnosis of hysteria. Following appropriate 
suggestion, 7% gr. sodium amj’tal were administered intravenously and patient rose 
from his bed, walked across the room and was able to swing his right arm for the first 
time in 10 weeks. On the following day he was able to feed himself and walk along 
the hall unaided. Restoration of full muscle strength M'as complete within one week 
and he was transferred to the Reconditioning Facility in the hope that he might 
eventually be returned to duty, having been assured an assignment consistent with his 
educational background. After three weeks, however, he stated that he couldn t make 
the grade’ as he realized he was a complete failure in the army. Observations of both 
rectal and oral temperature following loss of conversion symptoms failed to indicate 
any change from their previous levels. Neurological examination was completely 
normal, and mask-like facies was no longer noted. Psychiatrist diagnosed conversion 
hysteria in an inadequate individual.’ Lumbar puncture was not repeated to forestall 
the precipitation of further hysterical phenomena. He was discharged from the army 
and no further communication was received from him. 

Cose 3 (table 2). Pvt., aged 23, with eight months of service, developed sore 
throat and fever at a port of embarkation Dec. 22, 1943 and was admitted to a Station 
Hospital where ‘acute tonsillitis’ was diagnosed. Temperature was 103° F. on ad- 
mission but receded to 99.2° F. in 72 hours. A low-grade irregular oral fever was 
noted thereafter, with daily rise to a maximum of 100° F. from a usually normal 
morning level. He was transferred to a General Hospital Jan. 15, 1944 for further 
investigation. Comprehensive laboratory studies failed to reveal an anatomic basis 
for the fever. Tonsillectomy and therapeutic trials of sulfathiazole and emetine were 
without benefit. Although his initial complaints were minimal, he developed an in- 
definite and ever-progressive pattern of symptoms including increasing fatigue, 
anorexia, headaches, chills and fever, pain in the middorsal spine radiating anteriorly 
and up his neck, precordial distress, and numbness of the right shoulder and arm.' 
After 17 weeks of daily temperature elevation, he was transferred to a general 
hospital with the diagnosis ‘fever of undetermined origin.’ Examination on ad- 
mission revealed excellent nutrition despite complaint of anorexia. Hypesthesia 
of the right arm to the elbow and of the right chest wall with sharp termination 
at the level of the elbow, not conforming to normal nerve distribution, was present. 
Moderate hyperhidrosis, tachycardia, and coarse tremor were noted. Simultaneous 
oral and rectal temperature determinations over a 10-day period revealed ofal 
hyperthermia with normal rectal temperature. Patient revealed that he had always 
been restless, self-conscious, and tense. He had always been aware of palpitation and 
profound blushing when confronted with strangers. He had always been excused, 
from physical training during his school career owing to ‘rapid heart rate’ and ‘heart 
pain on exertion.’ He had never been aware of fever until this period of hospitaliza- 
tion. Convalescence from ‘colds’ in civilian life had always been prolonged because of 
fatigue. Cardiologist at this hospital confirmed presence of a normal heart with neuro- 
circulatory asthenia. Psychiatric diagnosis was ‘psychoneurosis, anxiety and conver- 
sion.’ Following repeated reassurance regarding the nature of his symptoms and oral 
fever, he was transferred to the Reconditioning Facility for six weeks, temperature 
recordings having been discontinued. Pain in the spine and numbness of arm and 
chest disappeared gradually without use of narco-synthesis. Convalescence was un- 
eventful and he was returned to sedentary duties within the continental limits of 
United States. Studies of temperature were made for four days prior to release from 
this hospital and both rectal and oral temperatures were normal throughout the day. 
Communication from him after six months reported that he was doing clerical work 
at a fixed installation and that he had no occasion to seek medical advice since leavin*^ 
the hospital although he felt tired throughout the day. He no longer experienced 
sensation of ‘chills and fever’ but had not rechecked either oral or rectal temperature 
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It is considered that prolonged hospitalization is an important contribu- 
toi'y factor in the progression of anxiety in many of this group. The con- 
stant stressing of temperature level, bed-side reference to fever of obscure 
origin, and numerous laboratory studies with inconclusive results instill the 
patient with the belief that he is suffering from a rare illness which has com- 
pletely baffled his examiners. In suggestible individuals, this cannot fail to 
give rise to considerable apprehension and anxiety with the concomitant 
development of a wide variety of psychosomatic manifestations. This is 
illustrated by the following : 

Case 17 (table 2). Pvt., aged 28, a radio school student with seven months of 
service, had always been active, aggressive, ambitious, and egocentric. He was ad- 
mitted to a Station Hospital Dec. 10, 1943 because of sore throat and fever of 103° F. 
Temperature fell to 99.4° F. after 72 hours and he had no complaints but because of a 
daily rise of oral temperature he was retained in the hospital despite his protests. 
Following one month of investigation which failed to disclose a cause for fever he 
was returned to duty with instructions to report to the dispensary for daily temperature 
observation at 4 p.m. Because the latter was noted to be 99.8° on several occasions 
he was readmitted to the hospital for three weeks where further studies failed to un- 
cover an infective focus. As he had no symptoms, he was again returned to duty. 
Owing to the inconvenience entailed by daily visits to the dispensary, he purchased a 
thermometer and recorded his temperature several times daily. About Feb. 15, 1944 
he began to experience ‘chills and fever’ at approximately 6 p.m. each day, at which 
time his oral temperature reached a peak of 99.6° F. Because of this, he retired at 
5 :30 p.m. nightly to ‘await his chill,’ which would invariably leave him completely 
fatigued. On March 1, 1944 he requested readmissio'n to the hospital because of in-_ 
creasing fatigue, fever, headache, anorexia and insomnia. After a protracted investi- 
gation, he was transferred to a general hospital April 7, 1944 with the diagnosis ‘fever 
of undetermined origin.’ Physical examination was entirely negative. Patient was 
observed taking his own temperature frequently during the day and this practice was 
ordered discontinued. Our own studies over a 14-day period confirmed the presence 
of oral hyperthermia with consistently normal rectal temperature. Afebrile periods 
up to 36 hours were noted on three occasions. It required considerable reassurance • 
to convince him that he had neither an infectious fever nor underlying organic disease. 
This was accomplished in part by pei'mitting him to take his own rectal temperature 
recordings. His daily ‘chill’ occurred even during afebrile periods. Amphetamine 
sulfate, administered in 10 mg. dose on two occasions, produced tremor, palpitation, 
tachycardia (102 p.m.) and profuse perspiration with an increase in oral temperature 
from 98.4° and 98.6° respectively, to 99.2° F. in one hour. A definite history of 
autonomic instability or neurotic traits prior to his present illness could not be obtained- 
Following three weeks of graduated exercise on the Reconditioning Facility, during 
which temperature studies were discontinued, all symptoms except fatigue disappeared. 
Maximal mouth temperature was 99.2° with 99.4° by rectum during a four-day period 
of observation, after the above regime. He was returned to duty with the diagnosis 
‘observation, no disease found.’ Five months later he reported that he was asympto- 
matic and that his mouth temperature had been repeatedly under 99°. 

Thus, it is possible that a transient tension state with attending hypo- 
chondriasis had been created in this self-centered soldier by the repeated sug- 
gestion of fever due to an obscure smoldering disease, although the oral 
hyperthermia was possibly the result of autonomic instability following a 
febrile disease (tonsillitis). 
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6. Management. Four-hourly temperature determinations for 10 days 
were considered adequate to rule out the possibility of true pyrexia since none 
had been afebrile longer than two days prior to admission to this hospital. 
Thereafter only rectal recordings were made twice daily to impress upon 
them that they were not ‘fever problems/ as these patients are prone to be 
‘thermometer-conscious.’ When an anatomic basis for their symptoms had 
been clearly eliminated, detailed psychiatric and cardiovascular studies were 
instituted, patients remaining on the general medical section until final eval- 
uation had been formulated. Those transferred to the Reconditioning 
Facility were recalled to the Medical Service for a final period of observation 
preparatory to return to duty or separation from' service if they failed to 
qualify for even sedentary duty. 

7. Disposition and foUow-np (table 2). During the period covered by 
this survey, group psychotherapy had not yet been given general application 
in the reconditioning program, and it is possible that this form of therapy 
might have yielded a higher salvage rate. Furthermore, the majority of 
those soldiers returned to duty gave evidence of poor adjustment to military 
routine, portending future difficulties and hospitalizations. 

Reports were received in three to six months from nine of those dis- 
charged from the army. All were engaged in civilian occupations and had 
required no subsequent medical care. Three state that their oral tempera- 
ture is normal; six omit mention of the latter. All comment vaguely re- 
garding ‘nervousness.’ 

Ten were returned to ‘limited service’ despite persistence of many of their 
symptoms present on admission. Oral temperature had reverted to normal • 
in but one (case 3). Two were discharged from the army within two 
months, both soldiers reporting that they had been reassigned to duties which 
were too strenuous. Four others were traced three to six months after 
release from this hospital. Two stated they felt well and did not believe they 
had fever, while two reported they were ‘no better.’ Four of this group have 
not been heard from. 

Communication was received from one of the two men returned to full 
duty (case 17) with a wholly ^favorable course. 

No definite conclusions are warranted from these meager returns, and 
it is believed that the majority of those who reported the absence of oral 
fever were guided subjectively rather than by thermometer readings. In 
general, it appears that those patients who had secured release from service 
had fewer symptoms than those returned to duty, while none of either group, 
with whom contact had been established, developed progression of symptoms 
or physical deterioration. 

Discussion 

Fever is almost invariably regarded as indicative of organic disease. 
\\ echsler c^egorically states that fever is never hysterical. Nevertheless 
Fichelberg, Potosk^,' Deutsch “ and others have advanced convincing proof 
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that fever may have a hysterical origin and recede tinder hypnosis. In their 
case reports, however, elevation of rectal temperature was always noted. 
The cases herein described never presented a rectal temperature above normal 
while under observation at this hospital. In view of the fact that the height 
of the oral temperature persisted at the same level as at previous hospitals, 
it is reasonable to assume that a normal rectal reading had been present for 
some period prior to admission here. 

In explaining the cause of this temperature paradox it must be assumed 
that in addition to an increase in oral circulation there must be a variation 
from the normal distributidn of blood in the oral and rectal tissues. 

That irradiation of impulses from higher centers may produce profound 
effects on peripheral circulation is evidenced by such phenomena as syncope, 
pallor, blushing, and erection. Thus, psychic stimuli exert an influence upon 
the vascular mechanisms and reciprocal relations which exist between-such 
vascular beds as the muscular and cutaneous tissues, the splanchnics and skin. 

Following a febrile disease, the heat I'egulating mechanism is notoriously 
unstable and reacts sharply to both emotional and physical stimuli. Thus 
in psycholabile individuals, temperature rise following infection is not neces- 
sarily the result of psychic injury but may reflect the increased lability of the 
heat-regulatory mechanism acquired through organic disease. 

It is conceivable that following an initiating febrile episode in an indi- 
vidual with autonomic instability, the heat regulating apparatus acquires a 
lability which may persist for long periods as a result of repeated or contin- 
uous situational and environmental stress. In some subjects, such psychic 
stimuli may produce an alteration of the usual reciprocal relation between 
vascular beds resulting in increase of oral circulation through selective 
sympathetic stimulation. The imposition of a strong element of suggestion 
will not alone prolong this response but, in a suggestible subject, may result 
in actual somatic sensation of ‘fever.’ 

However, although it would appear that an infection resulting in au- 
thentic pyrexia, even though of short duration, initiated this response in 88 
per cent of this series, the possibility must be entertained that oral hyper- 
thermia antedated the infection which resulted in hospitalization. This is 
further suggested by the accidental discovery of ‘oral fever’ of a similar type 
in the three cases in this series who were being observed for non-infectious 
disorders, but who displayed considerable psycholability. It would bear out 
the observations of Friedman ‘ who noted episodic oral hyperthermia in 36 
per cent of 30 cases of neurocirculatory asthenia without known antecedent 
infection. In four cases there Avas neither subsidence nor progression during 
an observation period of 110 days. Correlating rectal temperatures were 
not reported in his study, but .the cases surveyed appear to be facsimiles of 
those herein presented. 

Nevertheless, that an antecedent stimulus, usually a febrile episode of. 
infectious origin is an important factor in the elaboration of this syndrome is 
suggested by the absence of thermal abnormalities in the patients observed 



ESSENTIAL ORAL HYPERTHERMIA 


13 


on the neuro-psychiatric wards at this hospital, and in whom autonomic 
instability is frequently associated with anxiety. Cases of oral hyperthermia 
have been discovered among patients referred to this department from other 
sections of the hospital for evaluation of persistent low-grade oral fever. 
These oral hyperthermics invariably emanated from the contagion and sur- 
gical wards, and in the latter instance, temperature elevation appeared to 
have originated post-operatively. 

Finally, it must be considered that a small percentage of individuals may 
normally exhibit oral hyperthermia without relation to infection or to vaso- 
motor or psychic instability. 

Comment 

In large medical installations where temperature is estimated almost _ 
exclusively per os, due to the facility of this method, elevations, unless at- 
tended by unequivocal signs of infection should be controlled by rectal re- 
cordings. Where the latter remain consistently normal, the patient may be 
considered afebrile. This does not imply that associated symptoms be dis- 
regarded, but that careful clinical consideration be given before instituting 
a prolonged hospital regime and a medley of diagnostic procedures. The 
associated psychic stress may so harass a patient as to prolong hyperthermia 
and produce symptoms through pain and fear. In the management of 
patients with this syndrome the best weapon in allaying apprehension and 
engendering confidence is an attitude of the clinician indicating complete 
familiarity with its manifestations. The significance . of elevated mouth 
temperature should be minimized while stressing the normal rectal level as 
being incompatible with fever on an organic basis. The practice of taking 
frequent oral temperature recordings should be discouraged when this para- 
dox has been uncovered. 

The term ‘fever’ is not ordinarily applied to the hyperthermia in the 
tissues involved by localized inflammation such as a furuncle or phlebitis. 
It is thus suggested that the syndrome herein presented of oral fever with 
normal rectal temperature be designated as ‘essential oral hyperthermia.’ 
The designation ‘fever of undetermined origin’ should be relegated to such 
cases which display elevation of temperature of the entire body rather than 
selective areas. While clinical impressions thus far strongly indicate that 
in the overwhelming majority of cases it stems from an inherent vasomotor 
instability, study of a larger series with adequate controls over a long period 
is desirable before it can be conclusively established to be solely on a func- 
tional basis. 


Summary and Conclusions 

1. Oral temperature may be elevated to levels generally regarded as 
abnormal, and exceed coexisting rectal temperature for prolonged periods 
without demoiLstrable organic disease. A series of 25 cases exhibiting this 
thermal paradox is presented. 
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2. Although the pathogenesis of this condition is not clearly established 
the weight of clinical evidence indicates that in the large majority of cases 
this response is initiated by an antecedent infection in psycholabile individuals 
which renders ‘the heat regulating mechanism unstable. A reversal of the 
usual reciprocal mechanism existing between vascular beds by sympathetic 
stimulation from higher centers may produce increase of oral circulation. 

3. Prolongation of this response and the elaboration of somatic sensation 
of fever may result from apprehension engendered by prolonged hospitaliza- 
tion, and the repeated suggestion to the patient of an underlying obscure 
disease. 

4. The possibility of oral hyperthermia preexisting the infection, in sub- 
jects with vasomotor instability or even being exhibited by normals is con- 
sidered. 

5. The demonstration of elevated oral temperature without associated 
evidence of infection should be invariably controlled by rectal temperature 
determinations. If the latter remain consistently normal, prolonged hos- 
pitalization and laboratory search for cr 5 ’^ptogenic sepsis is unwarranted. 

6. The term ‘fever of undetermined origin’ is misleading and is not ap- 
plicable to localized temperature elevations. 

7. “Essential oral hyperthermia” is suggested as a more accurate desig- 
nation of this benign thermal disturbance. 

8. An arbitrary level of 99 ° F. as the maximum limit of normal oral 
temperature is not valid. 
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THE NEPHROTIC PHASE: ITS FREQUENCY OF OC- 
CURRENCE AND ITS DIFFERENTIAL DIAGNOS- 
TIC VALUE IN DETERMINING THE NATURE 
OF THE RENAL LESION IN 120 PATIENTS 
WHO DIED OF RENAL FAILURE* 


By Walter L. Bloom and David Seegal, New York, N. Y. 


Introduction 


The term “nephrotic phase” is used to describe a syndrome occurring 
during the course of chronic glomerulonephritis and characterized by albu- 
minuria, hypoproteinemia, hypercholesterolemia and edema. In general, 
these features have served as the criteria for diagnosis.^’ ^ The degrees of 
hypoproteinemia, proteinuria, edema and lipemia necessary for the diagnosis 
have not been clearly defined. 

There is agreement over the occurrence of the nephrotic phase in par- 
ticular types of renal diseases which terminate in renal failure. Baehr ® 
noted that “every case of glomerulonephritis has a nephrotic element.” 
Christian ^ agrees with this opinion. The rarity of the nephrotic phase in 
arteriolarnephrosclerosis is noted by Loeb ® who states that, “The nephrotic 
syndrome with marked depression of the albumin-globulin ratio also serves 
as a distinguishing feature since it does not occur in arteriolarnephro- 
sclerosis.” Weiss and Parker ® and Fishberg ^ mention the infrequency of 
generalized edema during the course of pyelonephritis in the absence of 
cardiac failure. Recently, Mansfield, Mallory and Ellis have again called 
attention to the absence of the nephrotic phase in a series of patients with 
arteriolarnephrosclerosis and pyelonephritis. It seems clear from the opin- 
ions expressed above that the nephrotic phase is a common feature of chronic 
glomerulonephritis and, if it occurs at all, a rare phenomenon in arterio- 
larnephrosclerosis and chronic pyelonephritis. However, the factual data 
to support this opinion are scanty in the medical literature. 

The present study, therefore, was undertaken to determine the frequency"^ 
of the nephrotic phase in a large series of patients dying of renal failure 
caused by chronic glomerulonephritis, arteriolarnephrosclerosis and chronic 
pyelonephritis. The differential diagnostic value of this syndrome would 
then be apparent if it were found to occur exclusively in the course of only 
one of these entities. 

Data 


The case histories of 120 patients dying of renal failure were reviewed. 
These consisted of 50 instances of chronic glomerulonephritis, 50 of arterio- 
* Received for publication October 30, 1945. 

f hie :^scarch Service, First (Columbia) pivision, Goldwater Memorial Hospital, 
New ‘vork^at-?”^^'*^ College of Physicians and Surgeons. Columbia University, 
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larnephrosclerosis and 20 of chronic pyelonephritis. Autopsy was conducted 
in each instance. One hundred and six patients had been observed at the 
Presbyterian Hospital and 14 patients had been observed at the First (Col- 
umbia) Research Division of the Goldwater Memorial Hospital. The diag- 
nosis of renal failure prior to death was made on the basis of the clinical pic- 
ture and diminished or diminishing renal function as determined by one or 
more of the usual tests. Although the degree of renal failure in these pa- 
tients varied over a wide range during the period of observation, no patient 
was accepted for this study unless the evidence of renal insufficiency was 
obvious. 

The postmortem examinations were done by members of the Department 
of Pathology of the College of Physicians and Surgeons of Columbia Uni- 
versity. The interpretation of the jiathologist is accepted as the final diag- 
nosis in each case, although there were differences of opinion between .the 
clinician and pathologist in a few instances. When the 120 consecutive case 
histories were found to conform to (a) the pathological diagnosis of either 
chronic glomerulonephritis, arteriolarnephroscleroSis or chronic pyelone- 
phritis, and (b) the presence of a period of renal insufficiency prior to death, 
a study of each chart was made to determine any evidence which would im 
dicate the presence of the nephrotic phase during the period of clinical ob- 
servation. This evidence is now presented in reference to each finding. 

Those patients were considered in a nephrotic phase who showed albu- 
minuria, hypoproteinemia, hypercholesterolemia and edema. 

Serum Proteins 

A comparison of the serum protein values in the three groups of patients 
is shown in table 1. In those patients with chronic glomerulonephritis there 
were frequent determinations made throughout the period of observation. 


Table I 

Serum Protein Values During the Clinical Course of 120 Patients Dying of Renal Failure 



Chronic 

1 Glomerulonephritis 

I 

Arteriolar- 

nephrosclerosis 

Chronic 

Pyelonephritis 

Total number of patients 

50 

SO 

20 

Number of patients with serum 
protein determinations 

45 

42 

11 

Number of patients with normal 
serum protein levels 

9 

25 

5 

Number of patients with serum 
proteins below 6 gm. % 

36 

17 

6 

Number of patients with serum 
proteins below 5 gm. % 

22 

2 

3 

Number of patients with serum 
proteins below 6 gm. % in ab- 
sence of cardiac failure or mal- 
nutrition 

i 

26* 

1 

1 


* Two of these determinations occurred in patients not having nephrotic phase. The 
total serum protein level was 5.9 per cent in one patient and 5.3 per cent in the other. 
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In the other two groups the number of determinations per patient was com- 
paratively small. This was due to the fact that a decrease in the serum 
protein level in the latter two groups was seldom expected. The table 
indicates that roughly four-fifths of the patients with chronic glomerulone- 
phritis had a decreased serum protein value whereas about two-fifths of 
those with arteriolarnephrosclerosis or pyelonephritis showed a value below 
normal. The degree of alteration was much greater in those patients having 
chronic glomerulonephritis. 

These data corroborate the findings of many others. It has been previ- 
ously noted by Peters and Van Slyke,- and Fishberg ‘ that hypoproteinemia 
is a frequent finding at some time during the course of chronic glomerulo- 
nephritis. On the other hand Linder, Lundsgaard and Van Slyke,® 
Peters/® Van Slyke, Stillman, M511er and his associates have shown that 
patients with arteriolarnephrosclerosis have normal serum proteins if nutri- 
tion is adequate and cardiac failure is absent. 

Serum Cholesterol 

A comparison of the serum cholesterol values in .the three groups of 
patients is shown in table 2. 

Table II 


Serum Cholesterol Levels During the Clinical Course of 120 Patients Dying of Renal Failure 


• 

. Chronic 

Glomerulonephritis 

.Arteriolar- 

nephrosclerosis 

Chronic 

Pyelonephritis 

Total number of patients 

50 

50 

1 20 

Number of patients with choles- 
terol determinations 

36 

15 

9 

Number of patients with choles- 
terol over 300 mg. % 

26 

i 

3 

1 

1 

Number of patients with choles- 
terol below 300 mg. % 

10 

12 

: 

8 


Although the determinations of serum cholesterol were limited in num- 
ber, the data in the table suggest that hypercholesterolemia is a far more fre- 
quent finding in patients having chronic glomerulonephritis than in the other 
two groups of patients. These data are consistent with the opinion ex- 
pressed by other workers. Peters and Van Slyke ® state that serum lipids as 
well as serum cholesterol are elevated in nephrotic types of glomerulonephritis 
and less commonly in non-nephrqtic types. Steiner and Domanski found 
that serum cholesterol levels exceeded 300 mg. per cent in 30 of 54 patients 
having chronic glomerulonephritis. Bloor,^® Denis and Page, Kirk and 
Van Slyke “ have shown values within normal limits in patients with arterio- 
larnephrosclerosis. 

Proteinuria 

The incidence of severe proteinuria occurring during the course of clini- 
cal observation in the three groups of patients is shown in table 3. Dif- 
ferentiation is made between proteinuria due to renal disease alone and pro- 
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Table III 


Incidence of Marked Proteinuria During the Clinical Course of 120 Patients 

Dying of Renal Failure 



No. of Patients 

4+ Proteinuria* 

Heart Failure 
at Time of 4 + 
Proteinuria 

Chronic glomerulonephritis 

50 

40 

10 

Nephrotic phase 

27t 

25 

4 

Non-nephrotic phase 

23 

IS 

6 

Arteriolarnephrosclerosis 

50 

16 

15 

Chronic pyelonephritis 

20 

3 

1 


* This refers to a period during the patients’ observation when consecutive findings of 
4+ proteinuria were present. 

t 24 patients who had nephrotic phase during the period of obser\^ation; 3 patients who 
had a history of nephrotic phase before the period of observation. 


teinuria observed when complicated by heart failure. It is seen from this 
table that: (1) marked proteinuria is more frequently found in chronic 
glomerulonephritis than in arteriolarnephrosclerosis or chronic pyelone- 
phritis, (2) when the proteinuria of the nephrotic phase occurred, it was 
usually unassociated with cardiac failure during specified periods of observa- 
tion, (3) when severe proteinuria occurred in arteriolarnephrosclerosis there 
generally was associated cardiac failure. The urine proteins were deter- 
^ mined by the heat and acetic acid test. Peters and V an Slyke ® have ob- 
served that, “Among patients with chronic nephritis those with degenerative 
nephritis or the chronic active stage of hemorrhagic nephritis excrete the 
largest amounts of protein. ... In the nephrosclerotic type of disease, the 
quantity of protein in the urine is usually small, sometimes almost undemon- 
strable.” Recently Mansfield, Mallory and Ellis have made similar ob- 
servations. 

Edema 

The incidence of the history of edema occurring in the three groups of 
patients is summarized in table 4. It may be seen from the table that : (1) in 

Table IV 


Presence of Edema During the Clinical Course of 120 Patients Dying of Renal Failure 



Total 

Edema 

Anasarca 

At Time 

Heart 

Failure 

of Edema 

Mal- 

nutrition 

Chronic glomerulonephritis 

50 

37 

13 

10 

7 

Nephrotic phase 

27* 

26 

12 

4 

2 

Non-nephrotic phase 

23 

11 

It 

6 

5 

Arteriolarnephrosclerosis 

50 

’ 27 

2t 

21 

6 

Chronic pyelonephritis 

20 

i 121 

0 

.6 

4 


* 24 patients observed with nephrotic phase as defined in this paper. 3 patients had 
substantiated histories of nephrotic phase, 
t Heart failure cause of anasarca. 

t One patient had cirrhosis of the liver and low serum proteins. One patient had edema 
from forced saline therapy. 
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patients having the nephrotic phase of chronic glomerulonephritis, edema 
is frequently observed in the absence of cardiac failure or malnutrition, (2) 
when edema is present in arteriolarnephrosclerosis or chronic pyelonephritis, 
heart failure or malnutrition is frequently present, (3) anasarca occurred 
chiefly in the patients having the nephrotic phase. Twelve of 27 patients 
having the nephrotic phase of chronic glomerulonephritis had anasarca, the 
remaining 15 patients having only moderate or slight edema. In this latter 
group the serum protein level, the hypercholesterolemia, and marked albu- 
minuria favored the diagnosis of the nephrotic phase. 


Table V 

Incidence of the Nephrotic Phase during the Clinical Course of 120 Patients 

Dying of Renal Failure 


• 

Total Cases 

With Nephrotic 
Phase 

% With Nephrotic 
Phase 

Chronic glomerulonephritis 

50 

27 

54 

Arteriolarnephrosclerosis 

50 

? 1 

? 2 

Chronic pyelonephritis 

20 

? 1 

? 5 


Discussion 

It is shown in table 5 that 54 per cent of the patients with chronic glo- , 
merulonephritis had a typical nephrotic phase. Forty-eight per cent ex- 
hibited the quadrad of edema, hypoproteinemia, marked proteinuria and 
hypercholesterolemia during the period of clinical observation. Six per cent 
had a history of the nephrotic phase in the past \yithout a history of protein 
starvation or cardiac failure. In another 20 per cent, one or more of the 
classical signs were seen ; namely, edema, hypoproteinemia, cholesterolemia 
or heavy proteinuria or combinations of these changes. These alterations 
could not be explained on the basis of malnutrition, cardiac failure or another 
disease process producing an increase in the serum cholesterol level. These 
findings, with a few exceptions, could not be duplicated in the group of pa- 
tients with renal failure due to nephrosclerosis or pyelonephritis. In only 
26 per cent of the patients with chronic glomerulonephritis was there a com- 
plete absence of the findings usually associated with the diagnosis of the 
nephrotic phase. The period of clinical observation in these cases was 
shorter than that in the nephrotic phase group. In 21 of the 27 patients hav- 
ing the nephrotic phase, the period of observation was for one or more years. 
However, of the 23 patients not having the nephrotic phase, there were only 
six patients with a follow-up period of one or more years. Thus there is the 
possibility of the nephrotic phase having occurred in certain of the latter 
patients at some time before the period of observation. 

In a parallel study, it was found that of 11 patients with chronic glo- 
merulonephritis who were observed for a long period at the Columbia Re- 
search Service of the Goldwatcr Memorial Hospital, 10 exhibited classical 
findings of the nephrotic phase. The remaining patient, who was shown to 
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have intercapillary glomerulonephritis at autopsy, was said to have had a 
mild nephrotic phase prior to admission. However, he manifested no edema 
during a one-year period with us and his serum albumin value was never 
below 3.8 gm. per 100 c.c. The degree of proteinuria was four plus. The 
serum cholesterol level varied between 377 and 610 mg. per cent, with a mean 
of 479 mg. per cent. The basal metabolism was normal and there was no 
evidence of diabetes mellitus. 

During this study the question of a repetitive nephrotic phase was raised. 
In the present series of case histories no evidence was found of the nephrotic 
phase occurring more than once during the course of glomerulonephritis. 
The duration of the nephrotic phase ranged from two months to five years. 
The average duration was 22.5 months. 

In the series of 50 patients who died of arteriolarnephrosclerosis, there is 
one patient having the nephrotic phase (table 5). Although there is no 
doubt as to the presence of the nephrotic phase, there is doubt as to the diag- 
nosis of the renal disease in this patient. Description of the pathological 
changes in this case history indicated that the findings were of a borderline 
character which are difficult to classify. There is only one patient in the 
pyelonephritis series with findings suggestive of the nephrotic phase. On 
closer analysis these findings are not exactly in keeping with our definition, 
for the marked proteinuria was not present at the same time as the hypo- 
proteinemia -and hypercholesterolemia. This study thus confirms the opinion 
that the nephrotic phase is a frequent feature of chronic glomerulonephritis 
and a rare phenomenon in arteriolarnephrosclerosis and chronic pyelone- 
phritis. The differential diagnostic value of the nephrotic phase is thus ap- 
parent, for once established, it helps to identify the renal lesion as that of 
chronic glomerulonephritis. 

Conclusions 

1. The nephrotic phase is defined as the concomitant occurrence of 
edema, hypoproteinemia, hypercholesterolemia and a marked proteinuria. 
Difficulty is encountered in establishing this diagnosis in the presence of 
cardiac failure and severe malnutrition. 

2. The opinion is confirmed that the nephrotic phase is a frequent finding 
during the course of chronic glomerulonephritis and a rare phenomenon 
during the course of chronic pyelonephritis or arteriolarnephrosclerosis. The 
presence of the nephrotic phase is therefore a useful differential diagnostic 
factor in the diagnosis of the cause of renal failure. 

3. The nephrotic phase may extend over a number of 3'ears. The aver- 
age duration in these patients was 22.5 months. 

4. No evidence of a repetitive nephrotic phase was observed in this series 
of patients. 

We are indebted to members of the Department of Pathology of the College of Physi- 
cians and Surgeons for the use of their records. 
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MEDICOLEGAL PROBLEMS IN DISTINGUISHING 
ACCIDENT FROM SUICIDE 

By Orville Richardson, J. D., and Herbert S. Breyfogle, M.D., 

St. Louis, Missouri 

I 

INTRODUCTORY f 

Substantial rights, duties, and penalties created by statute, contract or 
the common law and affecting life, liberty, and property often depend upon 
whether a death was caused or hastened by disease, "'accident, suicide or 
homicide or some combination of these causes. In the investigation of any 
sudden death one should consider all possibilities, and never, at the outset, 
arbitrarily limit the scope of the inquiry.^ Appearances mislead and deceive 
quite as often in medicolegal investigations as in clinical medicine, and in the 
former there are additional complicating factors: purposeful simulation to 
hide crime or obtain money, and the fact that ultimately the real cause of 
death may be determined by a jury, administrative tribunal or court of law. 

With these preliminary admonitions in mind, it is usually, but not always, 
possible to limit an inquiry in any one case to one of these four groups: 
(1) disease or accident, (2) accident or suicide, (3) accident or homicide, 
and (4) suicide or homicide. This paper is confined to the second class of 
cases. 

Suicide is voluntary, willful self-destruction, the act of designedly de- 
stroying one’s own life. A word of caution and exclusion : at law a suicide 
while insane is an accident and so also is an unprovoked homicide.' No 
attempt will be made here to distinguish between sane and insane suicides, 
thus limiting the discussion to distinctions between accidents and suicides, as 
those terms are commonly understood and defined. 

* Received for publication April 1, 1946. 

.From the Medicolegal Department of St. Louis County, Missouri, the firm of Jones, 
Hocker, Gladney and Grand, Attorneys, St. Louis, Missouri, and the Department of 
■ Pathology, Washington University School of Medicine, St. Louis, Missouri. 

t Well-known and authoritative general sources, both legal and medical, are listed at 
the end of the paper under Additional References. Footnotes giving the author’s last name 
with a page citation will refer the reader to the Additional References for the title, edition, 
year of .publication, and publisher. 

1 Most texts on medical jurisprudence have introductory chapters giving good advice 
concerning the investigation which should be conducted at the scene of violence and upon 
postmortem examination. 

^ Cornelius, pp. 52-62. Yet if Lothario should disregard threats and call unarmed upon 
the irate husband, a jury might call it suicide! Central Nat. Bank v. GenrI. Amer. Life Ins. 
Co. (C.C.A. 6, Ohio, unreported) 11 CCH Life Cases 241, s.c. 105 F. (2d) 878 (1939), s.c. 136 
F. (2d) 821 (1943), 


22 



MEDICOLEGAL PROBLEMS 


23 


II 

SUBSTANTIVE LAW— HOW THE ISSUE ARISES 

A 

Historical. Miscellaneous Problems at Criminal and Civil Law 

1. At Criminal Law 


Until a modern and enlightened social philosophy fostered insurance for 
accidental injuries or death arising at work or elsewhere, suicide presented 
very few problems except those which concerned the King and the Church, 
criminal and ecclesiastical law. Their attitude of aversion and condemna- 
tion left a very definite impression upon the common law, although in modern 
times a cynical civilization which has created a richer and more desirable 
life has, paradoxically, relaxed many restraints, and, in fact, created a few 
more incentives for the voluntary passage to “the undiscovered country from 
whose bourn no traveler returns.” 

In ancient times suicide was not frowned upon with disfavor by the 
Church.® Neither Moses nor Christ spoke of it. When the deed was men- 
tioned it was detailed as a historical fact without condemnation. It was not 
a crime except when committed by soldiers who thereby weakened the army 
and encouraged cowardice in battle. 

During the Middle Ages and until only a few centuries ago suicide was 
considered an offense so heinous in England that the law pursued it after 
death, and to punish it inflicted degradation upon the body o! the deceased. 
A stake was driven through the body and it was buried in the public highway. 
All of the deceased’s estate was forfeited to the crown, and his soul and 
family lost many ecclesiastical solaces and beneficences. The sternness of 
some of these penalties was ameliorated in 1823 when burial without Chris- 
tian rites was permitted in any parish graveyard between the hours of 9 and 
12 at night. An Act of Parliament passed during the reign of Henry III 
providing for confiscation of the property of a suicide was not repealed until 
1870. By an Act passed in 1882 all restrictions upon burials of suicides 
were finally lifted, except that Christian rites could not be conducted unless 
the suicide was non compos mentis at the time.^ Some sects still refuse a 
Christian funeral to a suicide, either by rites or burial in hallowed ground. 

It is only natural that many good folk recoiled from these barbaric 
penalties and sought means to avoid them. For many decades in England 
one could seldom find a coroner’s jurj^ returning a suicide verdict without 
tacking on the excupatory phrase, “while suffering from a temporary mental 


Suicide, article m Encyclopedia of Social Sciences, 1934, vol 14 pp 
454-4a9 with selecUve bibliography of authoritative books on suicide and its problems’ A 
more comprehensive treatment of the subject witli a longer bibliography may be found in 

hSm 933 ’ HamsUsS and Robert 

B^.l“rAhVcS•93t^3:^ "• London. 
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aberration,” for the poor unfortunate suicide who took his life while bereft of 
reason was not disgraced or punished.® If it was certain that the man was 
sane when he murdered himself, the jury could always disregard the evidence 
and find that he accidentally hanged himself or fired a ball into the roof of his 
mouth. These convenient mechanisms of escape continue in modern favor, 
not only in coroners’ inquests,^ but in civil suits where a suicide may carry 
with it a financial reward from an employer or an insurance company.^ 

In some states and in England it is a crime to attempt to commit suicide ® 
or to aid or abet another by pact or otherwise in so doing,” and in such in- 
stances the prosecution must prove that the act was suicidal and not acci- 
dental. Quite often a murderer will attempt to conceal his crime by arrang- 
ing the scene as a suicide. If the active agency of the murderer is established, 
he may attempt to mitigate the offense or excuse his conduct by claiming that 
he merely assisted the deceased to commit suicide.^” In a criminal prosecu- 
tion the State may show that the accused attempted to commit suicide as a 
confession of guilt. , 

2. At Civil Lazv 

There are not many occasions at law, other than those to be mentioned 
under B, C and D, infra, where it becomes necessary to establish whether 

5 Blackstone, writing in the 18th century said : “Tlie party must be of years of discre- 
tion, and in his senses, else it is no crime. But this e-xcuse ought not to be strained to that 
length to which our coroners’ juries are apt to carry it, viz. : that the very act of suicide is 
an evidence of insanity ; as if every man, who acts contrary to reason, had no reason at all : 
for^the same argument would prove every criminal non compos, as well as the self-murderer. 
The law very rationally judges that every melancholy or hypochondriac fit does not deprive 
a man of the capacity of discerning right from wrong ; which is necessary, as was observed 
in a former chapter, to form a legal excuse. And therefore if a real lunatic kills himself in 
a lucid interval, he is a jelo-de-se as much as another man.” 4 Blackstone Comm. 189. What 
Blackstone thus said almost 200 years ago in England is a succinct statement of the law 
today in the overwhelming majority of the United States. 

® In England, where a sane suicide is a crime, coroners’ inquests in 4,846 suicides in 1928 
returned the verdict of felo-de-se” (sane suicide) in only 88 cases. East, W. Norwood; 
Suicide from the medicolegal aspect, British Med. Jr., 1931, ii, 241. 

’’ Nor should juries bear all of the condemnation. The corruptibility and incompetence 
of some coroners have led to much criticism and a substantial movement toward the medical 
examiners system. See abstracts from several reports on coroners’ laws in Herzog, p. 7 ff. 
Judges, too, have contributed their full share to the avoidance of a verdict of suicide. It 
was the legal mind and not a statistical, scientific analysis of facts and probabilities that 
created the presumption against suicide, endowed it with the character of evidence, in- 
structed juries that they might consider it as such, and so used it procedurally as to shift the 
burden of proof to a party who should bear no such onus. Limitations of space and subject 
forbid our demonstration of the fallacy of this presumption which has been blindly accepted, 
as the law so often does, merely because other courts have previously done so. Having 
served a questionable purpose during a dead age, viz., the avoidance of penalties created by 
the stern hand of authority and destroyed by the very arm of law supposed to enforce them, 
this vestigial survival, the presumption against suicide, should be exposed and excised from 
the corpus juris. 

8 92 A. L. R. 1180; 13 R. G. L. 720; 60 C. J. 997. Insanity is a defense (f. n. 5, supra) 
but drunkenness is no excuse, though it is a fact to be considered in determining whether 
an accused intended to commit suicide. Rex v. Doody [1854], 6 Cox, C. C. 463; Rex v. 
Moore [1852], 3 Car. & Kir. 319. 

9 13 A. L. R. 1259; 60 C. J. 998. 

10 Thus, if the accused hanged his wife, it would be murder ; if he assisted her to hang 
herself, it would be manslaughter. State v. Ludwig, 70 Mo. 412 (1879). If she hanged 
herself, it would be suicide, a complete defense. 
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a suicide was committed or an attempt thereat made. Most workmen’s 
compensation laws provide benefits for accidental injuries and death aiising 
out of and in the course of an employment, and exclude liability for death or 
disability due to injuries intentionally self-inflicted. Under almost all com- 
pensation laws an insane suicide resulting from a compensable accidental 
injury is an accidental death ; a sane suicide is not.^“ 

A hospital or asylum or other person charged with the care of the physi- 
cally or mentally ill may be liable in damages for the negligent failure to pre- 
vent a suicide.'® Occasionally, a person sued for damages because of injuries 
or death alleged to have resulted from negligence will raise the defense that 
such damages arose from a suicide attempt. 

A few states have dramshop and civil damages acts rendering one liable 
for damages or death caused by the negligent sale of intoxicating liquors, 
the* use of which by the purchaser has caused death or injury to himself or 
another.'* It is well known that an alarming percentage of suicides are 
committed either directly or indirectly as a result of acute or chronic alco- 
holism,'® so that in civil suits for damages for violation of such statutes it 
may become important to determine whether a death or injury was caused by 
suicide or accident. ^ 

There is a conflict in authority whether one who tortiously injures an- 
other is liable for subsequent injuries or death caused by a successful or um 
successful suicide which resulted from unendurable pain, despondency or 
mental aberration arising from the first injury,'® In those jurisdictions 
where self-destruction is a crime, a maliciously false statement that a person 
committed suicide may be punishable at criminal law, but does not render one 
civilly liable to the surviving next of kin, unless, perhaps, in such states as 
Missouri, where a libel, by statutory definition, includes “any malicious 


Schneider, William R. : Workmen’s Compensation Laws, perm. ed. 1943, vol. 4, p. 
4442. For illustrative cases where the issue was accident or suicide, see 143 A. L. R. 1227. 

12 56 A. L. R. 459; 143 A. L. R. 1227; 12 N. C. C. A. (N. S.) 298. See also f. n. 16, 
infra. 

1*7 N. C. C. A. 82, 88; 10 N. C. C. A. 749 ; 36 N. C. C. A. 618; 23 A. L. R. 1277. 

119 N. C. C. A. (N. S.) 176, 192-200; 23 A. L. R. 1276. As to liability of a druggist 
for furnishing the means to commit suicide, see 11 N. C. C. A. (N. S.) 752. 

I'This fact, casually noted from a reading of a considerable number of court opinions, 
seems to have adequate statistical support. It has been reported that out of 1000 consecutive 
cases of attempted suicide admitted to Brix'ton prison in England, the major cause or motiva- 
tion in 141 was “alcoholic impulse with amnesia,” in 171 was “alcoholic impulse— memory 
retained,” and in 31 was “post-alcoholic depression,” a total of over one-third of tlie entire 
group. These figures do not include instances of insanity or other mental states due in 
whole or in part to alcohol. Nor do they include those cases where the suicide by the use of 
alcohol is finally, able to screw his courage to the sticking point to carry out self-destruction 
premeditated for other reasons. East, W. Norwood: Medical Aspects of Crime 1936 
chapter V, p. 141. In another study of 1000 attempted suicides, abnormal mental states were 
found upon admission to a hospital in 23 per cent of the cases. In more than half of these 
there was a diagnosis of acute or chronic alcoholism. Lendrum, F. C. : A thousand cases of 
attempted suicide, Am. Jr. Psychiat, 1933, xiii, 479. Menninger- believes that addiction to 
alcohol js a form of suicide. Menninger, Karl A.; Man Against Himself, 1938, Harcourt 
Brace & Co., N. T., chap 3. A readable recent book with a good bibliography of assistance 
both to the student and ca^al mquiiyr is Haggard, H. W. and Jellinek, E. M.: Alcohol 
Explored. 1945, Doublcday-Doran & Co., N. Y. 

8 N. C. C. A. 1025 ; 23 A. L, R. 1273; 79 A. L. R. 370, and see f. n. 12, supra. 
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defamation . . . designed to blacken and vilify the memory of one who Js dead, 
and tending to scandalize or provoke his surviving relatives and friends.” “ 
In some jurisdictions a will or gift made in contemplation of suicide is 
void if it can be proved that death resulted from suicide rather than accident 
or some other cause.^® 


B 

Coroners’ Inquests and Death Certificates 

One of the most important duties of every coroner and medical examiner 
is the determination of whether a death was caused by disease, accident, sui- 
cide or homicide. The result of that determination is usually made a part of 
the death certificate required by statute. The coroner’s verdict or the death 
certificate is often incorporated in proofs required by insurance companies. 
Under many statutes, the attending physician is required to make out the 
death certificate even though there is an inquest or autopsy. Most statutes 
relating to death certificates require the signer to certify whether the death 
was “probably” due to accident, suicidq or homicide. Insurance companies 
usually ask the attending physician to sign one of the proofs. These cer- 
tificates and proofs, prepared by coroners and attending physicians, are in 
many jurisdictions admitted in evidence as prima facie proof of the cause of 
death, rebutting the presumption against suicide, and binding and conclusive 
unless contradicted or explained.^® 


C 

Life Insurance 

Suicide as a Theory of Recovery. If an insured disappears and remains 
unheard from, his whereabouts unknown, under circumstances which do 
not indicate that he has died, the beneficiary must wait seven years before 
his insurance may be collected, for it is not until that time that a rebuttable ^ 
presumption arises that the insured is dead. Therefore, it is to the interest 

R. S. Mo. 1939, sec. 4758. Compare : Hughes v. New England Newspaper Pub. Co., 
312 Mass. 178, 43 N. E. (2d) 657 (1942), and annotation in ‘146 A. L. R. 739, “Civil 
Liability for Defamation of the Dead.” In a recent rase dealing with privileged communi- 
cations to a physician, the court said: “Unless the circumstances leading to suicide are in 
themselves immoral or disgraceful, the mere act of self-destruction, of itself, does not neces- 
sarily tend to disgrace the memory of the decedent.” Bolts v. Union Central Life Ins. Co. 
(City Ct.) 20 N. Y. S. (2d) 675 (1940). 

35 Yale Law J. 379; 30 Mich. Law R. 626 ; 32 Col. Law R. 710. 

93 A. L. R. 1342 (conclusiveness of proofs) ; Cooley, vol. 6, pp. 5466-5468, 5477-5478 ; 
Couch, vol. 8, sec. 2200 p. 7111 ff., secs. 2225-2229, p. 7213 ff. As to whether the presumption 
against suicide is overcome by a death certificate, coroner’s verdict or similar documentary 
evidence, see 159 A. L. R. 171. For admissibility, of death certificates and all of the state- 
ments therein contained, see,f. n. 72, infra. In one case a sheriff summoned a local doctor 
to view a drowned body unknown to either of them. “I guess it is another suicide,” said 
the doctor and so signed the death certificate. The insurance company disclaimed liability 
and the widow was forced to file suit. “At trial both the sheriff and the doctor abjectly 
confessed themselves in error for the casual way they did their business.” Eastern Com- 
mercial Trav. Acc. Assoc, v. Sanders (C. C. A. 1, Mass.) 108 F. (2d) 643 (1940). , 
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of the beneficiary to show that the insured 'disappeared under circumstances 
pointing to accidental death, suicide or homicide while the policy was in force. 
Such circumstances may be sufficient to raise an inference of death in less 
than seven years, or may reinforce the claim at the end of the presumptive 
period of seven years. 

Stticide as a Defense.-^ In the absence of a statute or policy provision, 
suicide while sane in some jurisdictions is a defense to a life policy payable 
to the insured’s estate, but is not a defense if the policy is payable to a third 
person as beneficiary, unless, however, the policy was fraudulently procured 
with the intention to commit suicide and thus create an estate for the 
beneficiary. 

Unless excluded by the policy, a suicide while insane is never a defense 
to a life policy. 

Therefore, many life policies expressly exclude liability for death by sui- 
cide. This clause will avoid payment for sane suicides, but not insane sui- 
cides, unless the exclusion reads “suicide, sane or insane,” and even then a 
few states will allow a recovery where the insured was so insane that he did 
' not understand the physical consequences of his act and did norintend to end 
his life.®^ ^ 

Although most life policies do contain the “suicide, sane or insane” ex- 
clusion, they usually have so-called incontestable clauses providing that the 
defense of suicide may not be raised after a certain period, usually one or two 
years after the policy was issued. 


D 


Accidental Death and Disability Benefits 


Accident Insurance and Double Indeinnity.”~ As mentioned above, an 
insane suicide and an unprovoked homicide are accidents, whereas sane sui- 
cide and provoked homicides, where the insured is the aggressor, are not 
accidents. Therefore, if a policy in its insuring clauses covers accidental 
deaths, the insurer is liable for an insane suicide or an unprovoked homicide, 
but not for a sane suicide. 

Most accident policies with death benefits and most life policies with 
double indemnity provisions expressly re-define the coverage by excluding 
suicide, but this will not eliminate insane suicides unless the clause, as it us- 
iially does, reads “suicide, sane or insane.” Many such policies also exclude 
liability for a death from injuries intentionally inflicted by another person. 


-0 The general rules laid down in tliis and the Jiext section of this paper dealing with 
accident insurance are so well-established that a general citation to several authoritative 
sources will suffice for our purpo.scs. However, many exceptions and conflicts will be found 
See: Appleman, vol. 1. chapter 19, pp. 419-451; Cooley, vol. 6, pp. 5363-5376, 5397-5489- 

=1 153 A. L. R. SOI ; 138 A. L. R. 827; 35 A. L. R. 165. 

“ Sec f. n. 20. supra, and. in addition 1 C. J. 443-444 and Cornelius, pp. 52-62. 



28 


ORVILLE RICHARDSON AND HERBERT S. BREVEOGLE 


In Missouri, a statute invalidates the policy exclusion of insane suicides, 
but by judicial construction does not afifect the rule that a sane suicide is not 
an accident. 

It is not unusual to find policies covering accidental deaths bearing other 
exclusions collaterally affecting death by suicide and avoiding the problem 
of distinguishing between accident, suicide (sane or insane), homicide, and, 
in some cases, disease."* Thus, a policy may, by exclusion, eliminate cover- 
age for certain kinds of deaths whether due to accident, disease, homicide or 
suicide. The policy may exclude deaths due “directly or indirectly, in whole 
or in part,” to disease, bodily or mental infirmity, infections (of certain 
, types), medical treatment, pregnancy, hernia, freezing, sunstroke, drowning, 
gas, poison, gun-shot wounds, the influence of narcotics or liquor, war, 
aviation, violation of law, voluntary exposure to unnecessary danger, etc. 

Disability Benefits. If an insured unsuccessfully attempts to commit 
suicide and suffers a loss of a member or disability for which, if accidental or 
due to disease, he would be entitled to benefits under an insurance policy, he 
is not entitled to such benefits even in absence of an exclusion in the contract, 
unless he was insane at the time of the attempt.'® In these cases, as in all of 
those heretofore mentioned, it will be necessary to determine whether the 
acf was accidental or suicidal. 

Ill ■ ' 

PROCEDURAL LAW— HOW THE ISSUE IS DECIDED-® 

A 

Pleading, Burden of Proof and Presumptions 

As a general rule it is the duty of the party who asserts a fact necessary 
to his cause of action or affirmative defense to plead and prove it. There- 
fore, in a suit on a lije insurance policy where suicide is an affirmative de- 

-3 The Missouri statute barring suicide as a defense was for many years misconstrued 
to make a sane suicide an accident! Missouri became a mecca for suicides. For a while 
there was a veritable flurry of suicides on street cars and railroad trains, since a sane suicide 
not only permitted the beneficiary to collect double indemnit}'', but, under some policies 
covering accidents on public conveyances, triple indemnity as well 1 

-‘‘Such exclusions are fully discussed in Appleman, vol. 1, chapters 22-32; Cooley, vol. 
6, pp. 5293-5397; Couch, vol. 6, chapter 17; Joyce, vol. 4, chapter LXX. 

25 There may be some conflict on the question. Elwood v. New England Mut. Life Ins. 
Co., 305 Pa. 505, 158 Atl. 257 (1931) ; compare Prudential Ins. Co. v. Rice, 222 Ind. 231, 
52 N. E. (2d) 624 (1944). See 49 U. of Pa. Law R. 1365. 

20 Here will be found some of the reasons so many apparently unjust jurj' verdicts 
have been permitted to stand. Here is drawn the heavy line separating the province of the 
court from that of the jury. Until the judicial process is understood^ it cannot be criticized 
or even materially assisted by the investigator. The layman or physician should not be too 
quick to find fault with these rules, for they are the very basis of the jury system, and for 
the most part and with very few exceptions have had the support of jurists for years in 
all states. 

2" “Perhaps no topic of the law has perplexed the courts more than the scope and effect 
of legal presumptions. The complexities and subtleties of the subject, enhanced no doubt by 
the variant theories regarding them and the confusion of thought manifested in the discussion 
of the questions incident to them, have given rise to a condition that has been characterized 
as a ‘welter of loose language and discordant decisions.’” Tyrrell v. Prudential Ins. Co, 
109 Vt. 6, 192 Atl. 184 (1937). 
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fense, the burden of proof is on the defendant to plead and prove that the 
insured committed suicide. On the other hand, in a suit on an accident in- 
surance policy or on a life policy for double indemnity, the defendant is not 
required to plead or prove suicide as' a defense since the plaintiff has the 
burden of pleading and proving that death resulted from a cause within the 
coverage, accident, so that the defendant by merely denying the plaintiff’s as- 
sertion may prove any fact, such as suicide, which tends to disprove the plain- 
tiff’s theory of accident. The failure to' distinguish a suit on a life policy 
from one for accidental death benefits (double indemnity or accident policy) 
has introduced much conflict, misunderstanding, confusion and injustice into 
the trial and decision of accident insurance cases."® 

The phrase “burden of proof” means “the risk of non-persuasion” or the 
duty of affirmatively proving one’s case or defense, so that if there is no sub- 
stantial evidence in support thereof, the issue cannot be submitted to the jury, 
but must be ruled out of the case as a matter of law by the judge. If there is 
substantial evidence warranting the submission of the issue to the jury, then 
the party carrying the burden of proof must establish his case to the satis- 
faction of the jury by a preponderance or greater weight of the credible 
evidence. 

The burden of proof never shifts, but continues to abide throughout the 
trial with the party upon whom it was originally cast. However, the burden 
of going forward with the evidence does shift, so that after one litigant has 
made out a prima facie case and thus, for the time, sustained his burden of 
proof, the duty of going forward with evidence to meet the prima facie case 
shifts to his adversary. __ 

These rules are of considerable importance because it is almost univer- 
sally accepted that as soon as there is proof that a death was violently met, 
the law presumes that the death was not caused by suicide or murder. 
Therefore, in a suit for accidental death benefits or for workmen’s compen- 
sation, the beneficiary is said to make a prima facie case merely by proving 
that death was violent, and no further evidence is required unless that prima 
facie case is met by the defendant who has the burden of going forward with 
evidence (but not the burden of proof). 

However, a presumption is not evidence ; it is merely, a rule of procedural 
law covering the duty of going forward with evidence. Once substantial 
evidence of the facts appears, whether introduced by the plaintiff or the de- 
fendant, or both, the presumption disappears from the case, has no probative 

-®In suits on life insurance policies where the evidence is entirely or mostly circum- 
stantial, the defendant is required not only to produce substantial evidence of suicide but 
also to excMe everj- reasonable hypothesis of’ accident or homicide before it is entitled to a 
directed verdict as a matter of law. However, this rule does not apply in accident cases, 
snicc the defendant’s failure to prove suicide as a matter of law docs not relieve plaintiff of 
Ins burden of proving accident, so that if tlierc is no substantial evidence of accident, or if 
the cause of death can only be determined by speculation, conjecture or surmise then and 
in either such event the plaintiff has failed to carry his burden of proof and the defendant is 
entitled to a direct verdict .The insurer “is not required to eliminate everj' speculative 
tantastic, conjectural, frivolous and imaginarj' hypothesis of deatli in any other wav” N y’ 
Life Ins. Co. v. Hunter, 60 Ariz. 416. 138 P. (2d) 414 (1943). ' 
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force, has no weight as evidence, and the jury cannot be instructed to con- 
sider it in arriving at a verdict.^® 

There are several other presumptions which the law occasionally recog- 
nizes and which may have some bearing on the decision of cases within the 
subject under consideration. There is a presumption that all men are sane 
and conscious of the consequences of their actions. Therefore, when the 
insured has committed suicide and plaintiff is relying upon the theory that 
he was insane and his death thus accidental, the burden of proving that the 
insured was insane at the time of the act rests upon the plaintiff.®® The 
mere fact that the insured committed suicide raises no presumption of in- 
sanity so far as the court is concerned, although many laymen, physicians 
and psychiatrists think differently, much depending upon their definition of 
insanity.®^ On the other hand, proof that the insured was insane at the time 
of an unexplained violent death may destroy the presumption against sui- 
cide.®® We again sound the warning note that all of these presumptions 
are not evidence though they may, temporarily and until rebutted, take the 
place of evidence. 

B 

Admissibility of E\t:dence 

Evidence is admissible in a trial if it is material, competent, relevant, and 
satisfies prescribed modes of proof. It is material and relevant if it tends to 
establish the truth of the fact sought to be proved, i.e., if it might be accepted 
by reasonable men as tending to prove the fact. The present tendency is to 
relax the rules of evidence and admit much evidence which was formerly 
withheld from a jury. 

It is, of course, entirely proper to prove all of the facts and circumstances 
leading up to, surrounding and following the injury which tend to establish 

The sardonic comment of Judge -Belt in WyckofF v. Mutual Life Ins. Co. of N. Y., 
173 Ore. 592, 147 P. (2d) 227 (1944), though unjustified, requires citation; “Some text 
writers, law professors and judges who have espoused the Wigmore doctrine have vied with 
one another in an effort to show how flimsy and unsubstantial a presumption of law really 
is. This ‘phantom of the law’ has been likened to ‘bats flitting about in the twilight and 
then disappearing in the sunshine of actual facts,’ and to a house of cards that topples over 
when rebutted by evidence. ' It remained for Professor Bohlen to head ffie class when he 
said, a presumption of law. was like Maeterlinck’s bee which, after functioning, disappeared.’’ 

^o-Laventhal v. N. Y. Life Ins. Co. (D. C., Mo.) 40 F. Supp. 157 (1941) a case decided 
solely upon presumptions. It must be shown that the insured was insane at the time of the 
act, so that plaintiff may encounter some difficulty where the insured is subject to only 
temporary fits of insanity. Appleman, vol. 1, p. 436. Blackstone long ago recognized the 
fact and burden of proof, f. n. 5, supra. 

SI 37 C. J. 620; N. Y. Life Ins. Co. v. King (C. C. A. 8, Mo.) 93 F. (2d) 347 (1937). 
As to disqualifying jurors who believe so, see Edwards v. Business Men’s Assur. Co., 350 
Mo. 666, 168 S. W. (2d) 82 (1942), However, it has been held that suicide is evidence of 
insanity. Horvath v. N. Y. Life Ins. Co., 65 S. D. 480, 275 N. W. 258 (1937) Wigmore on 
Evidence, ed. 2, secs. 228, 2500, 2501. Despite this rule, it is also held that suicide does not 
overthrow the presumption of sanity. 

32 Copley, vol. 6, pp. 5454-5459. “The presumption [against suicide] in the case of a 
sane man is based upon his sanity, and the fact of insanity being shown, the ground of the 
presumption is gone.” Horvath v. N. Y. Life Ins. Co., 65 S. D. 480, 275 N. W. 258 (1937 J 
and cases cited. The better rule is that insanity merely destroys the presumption against 
suicide and does not create any new presumption in favor of it. 112 A. L. R. 1278. 
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its cause and the motive or lack of motive for suicide at the time of its in- 
fliction. The courts are also very liberal in permitting proof of any fact 
which might prove or disprove the presence or absence of a motive for 
suicide. 

There is almost no limit to the type of evidence developed by the ingen- 
uity of litigants to prove or disprove theories of the cause of death. The 
best rules to guide the investigator are : ( 1 ) assume that the evidence is ad- 
missible; (2)’ gather, fix, and preserve it in such form that it will be available, 
useful, and not subject to contradiction months or years later when it may be 
needed; (3) obtain all of the evidence possible of a corroborative nature with 
special emphasis on the use of methods not subject to impeachment, i.e., the 
use of disinterested witnesses, signed statements, photographs, and scientific 
proof ; (4) do not neglect negative evidence such as written, signed state- 
ments that witnesses in a position to know a fact did not know it, because 
it is a continual source of chagrin to the lawyer to find witnesses, who 
orally stated to the investigator that they did not know a fact, present in court 
months later with vivid recollections of the most minute details. 

C 

Sufficiency of the Evidence 

Although the jury is the sole judge of the credibility of the witnesses and 
the weight to be given to their testimony, it is the special province and duty 
of the court to determine, as a matter of law, whether there is sufficient sub- 
stantial evidence in support of an issue from which a jury could find the facts 
in favor of the party with the burden of proof. In deciding this question 
of law, the court is obliged to view the evidence in that light most favorable 
to the party carrying the burden of proof, giving to him the benefit of all logi- 
cal inferences which may be drawn from all of the evidence and rejecting all 
evidence opposed thereto, except that evidence of his adversary consistent 
with the proponent’s testimony and not in conflict with his theory of re- 
covery. After so considering the evidence, the issue is one for the jury and 
cannot be ruled by the court as a matter of law if the minds of reasonable men 
might differ as to the ultimate fact in issue. If the evidence is documentary 

A good illustration is Gilpin v. Aetna Life Ins. Co., 234 Mo. A. 566, 132 S. W. (2d) 
686 (1939) where the deceased with adequate motive for suicide (syphilis, debts, involvement 
with another woman, etc. — all disputed) was found in his car with a revolver wound in his 
head under circumstances which the court held might indicate tliat death was either acci- 
dental or suicidal. Among 'otlrer conflicts in the evidence were the existence, extent and 
location of powder marks, the distance the revolver must have been from the head when the 
shot was fired, the presence or absence of a bruise on the hand and, of all things, the location 
of the entrance wound itself. The coroner, a pathologist, said that it was above the right ear 
and that the path of the bullet was straight through the head. The court felt helpless to 
accept tins evidence of a scientific, disinterested witness as conclusive, and said that it was 
r I evidence should be rejected in favor of that given by 

friends of the deceased (and the beneficiarj-) who variously located the entrance wound in 
the middle of the forehead, over the right eye, and at the temple ! A photograph would 
have avoided such conflicts resulting either. from incompetence or dishonesty on the one 
side or the other. Photographs of corpses arc admissible in evidence. 159 A L R 1413 
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or uncontested or the facts are agreed to, then the court may decide the issue 
in favor of the plaintiff as a matter of law. The court may be convinced 
that the preponderance or weight of the evidence is in favor of one party, 
but, except in a few states, it may not determine the case on its view of the 
weight of the evidence so long as there is sufficient substantial evidence to 
the contrar3^ In such case, the jury alone is privileged to decide the issue. 

Thus, if the widow-beneficiary testifies that her husband was happy and 
had no domestic or financial troubles, it is the privilege of the jury to believe 
her and reject the positive contrary testimony of ten witnesses ,who testify 
for the insurance company. The coroner’s physician may testify to the loca- 
tion of wounds and presence or absence of powder burns, but an interested 
relative of the deceased may testify and be believed to the contrary. When 
photographs and documentary evidence are introduced, . suicide notes, for 
instance, the court and jury both are usually inclined to accept such evidence 
as establishing the facts, unless they are explained or in some way weakened 
or impaired. 

These observations indicate how important it is to “clinch” a fact beyond 
any dispute at the time of the original investigation. Let no one suppose 
that his word will be accepted over that of any other man when both stand 
before a jury. And let there be no one so naive as to believe that witnesses 
are never mistaken or dishonest. There are often strong motives and vir- 
tually no real deterrants to perjury, and even where testimony is not know- 
ingly false, the witness may be mistaken and do equal damage. There is no 
fact immune from rebuttal by dishonesty, ignorance or both. Caveat in- 
vestigator ! 

In recent years most courts have become more impartial in the adminis- 
tration of insurance law. More stress is laid on common sense and sound 
scientific testimony than on artificial presumptions and rules of law. With 
an understanding of the burden of proof and effect of presumptions there is 
an increasing tendency to return to three fundamental principles applied in 
all other cases: first, evidence must be substantial' before a jury is allowed 
to accept it as proof of the ultimate fact ; second, speculative possibilities are 
not evidence and the jury should not be permitted to find a verdict by mere 
speculation and conjecture and, third, where under the evidence an injury 

A “fanciful theory of accident” cannot be spun out on' bare possibilities since verdicts 
must rest upon probabilities. Love v. N. Y. Life Ins. Co. (C. C. A. 5, Miss.) 64 F. (2d) 
829 (1933). “We do not think these theories can be accepted with any show of reason, 
or that they would be seriously considered if this were not a controversy between a bereaved 
widow and an insurance company.” Brotherhood of Maintenance of Way Employees v. 
Page, 197 Ark. 498, 123 S. "W. (2d) 536 (1939). “Jurors are not permitted to shut their 
eyes to what everybody else sees and understands and wander off into fields of imagination 
and suspicion in order to reach verdicts. Courts are more and more realizing and declaring 
that they must not permit themselves to be more ignorant than anybody else or fail to see 
what is plain to everyone and everybody except a court.” Deweese v. Sovereign Camp, 
W. O. W., 110 Kan. 434, 204 Pac. 526 (1922). This result is, as indicated, largely charge- 
able to erroneous concepts of the burden of proof and the presumption against suicide, so that 
too frequently “judge and jury alike have been unable to take a common sense view of the 
facts of life, and have seemed to be the only persons in the community who did not clearly 
understand what had taken place.” Jefferson Standard Life Ins. Co. v. Clemmer (C. C. A. 4, 
Va.) 79 F. (2d) 724 (1935). 
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or death might or could have resulted from either one of two causes for only 
one of which the defendant would be liable, and the plaintiff has not sustained 
his burden of proving that such cause was the more probable, then no re- 
covery may be had.^® 


IV 


EXPERT AND NON-EXPERT EVIDENCE OF PROBATIVE FORCE 


Suicide is death from (1) injuries self-inflicted (2) with intention to end 
one’s life. Accidental injuries may or may not be self-inflicted; they are 
usually caused by some accidental means external to the individual ; they are, 
of course, never inflicted with intention to end one’s life. Therefore, in 
seeking evidence of probative force to distinguish between accident and sui- 
cide, we naturally turn to two sources: (A) External Evidence, to determine 
whether the injury was self-inflicted, and (B) Internal Evidence, to deter- 
mine if there was an intention to end one’s life. This evidence may be direct 
or circumstantial. According to Blackstone, “evidence signifies that which 
demonstrates, makes clear, or ascertains the truth of the very fact or .point in 
issue, either on the one side or the other.” “Direct or positive evidence is 
to the precise point in issue, as in the case of a homicide, that the witness 
saw the accused inflict the blow.” In a suicide case the testimony of an 
eye-witness, a suicide note or other declaration of intent, and an unques- 
tioned photograph may be termed direct evidence, and this is important be- 
cause in such cases there is no need to resort to circumstantial evidence or 
lay stress on motive.®® “Circumstantial evidence is that which relates to a 
^ series of other facts than the fact in issue, which by experience have been 
found so associated with that fact that in the relation of cause and effect they 
lead to a satisfactory conclusion.” The distinction is of some importance 
because of the frequent insistence that where evidence is circumstantial it 
must negate every reasonable hypothesis of death by accident.'*® This, as we 


35 “Where proved facts give equal support to each of two inconsistent inferences neither 
is established, and judgment must go against the party on Avhom rests the necessity of 
sustaining one of them against the other.” N. Y. Life Ins. Co. v. Ittner, 64 Ga. A. 806, 14 
S. E. (2d) 203 (1941), dissent by Felton, J., citing cases; N. Y. Life Ins. Co. v. Prejean 
(C. C. A. 5, La.) 149 F. (2d) 114 (1945). “There were no facts or circumstances from 
which the jury could infer legitimately to tlie exclusion of other inferences equally plausible 
that tlie insured’s death resulted from accident.” Waldron v. Met. Life Ins. Co., 347 Pa. 
257, 31 A. f2d) 902 (1943). “In such circumstances, under contradicted evidence, the party 
hpmg the burden of proof cannot prevail.” Christensen v. New Eng. Mut. Life Ins. Co.. 
71 Ga. A. 39L 31 S. E. (2d) 214 (1944) , s. c. 197 Ga. 807, 30 S. E. (2d) 471, s.c. (unreported 
Ga. A.) 9 CCH Life Cases 268. Of course, if there is no substantial evidence of accident, 
then the issue of accident cannpt be submitted to the jury and it is “immaterial where th6‘ 
burden of proof lies in a suit for accidental death benefits. Fox v. Mut. Ben H & A Assoc 
61 Ga. A. 835, 7 S. E. (2d) 403 (1940). ’ 

“®3 Blackstone Comm. 367. 

Jones, vol. 1, p. 16. 

Jones, vol. 1, p. 16. 

rar t’-?' ^473; Gilpin v. Aetna Life Ins. Co., 234 Mo. A. 566, 132 S. W. (2d) 

686 (1939) ; N. Y. Life Ins. Co. v. Satcher, 152 Fla. 411, 12 So. (2d) 108 (1943) ^ 
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have demonstrated, may be true in criminal cases, but it is not true in civil 
cases/^ 

Once all of these rules of law are understood, we are ready to discuss 
evidential problems in distinguishing accident from suicide. “But that is a 
question of fact, because, like the question of what is the proximate cause 
of an injury, it is not a question of science or legal knowledge, but each case 
must necessarily stand on its own probative facts and circumstances,” and 
no one case can serve as a complete precedent and be decisive of any other.^® 

A 

External Evidence: Was the Injury Self-Inflicted? 

First, determine the physical cause of death. 

Was it due to natural or unnatural causes: disease, poison, gun-shot 
wound, gas, drowning, a fall or impact ? Where there are multiple wounds 
as possible causes of death, one must decide which injury was inflicted first, 
whether it alone was sufficient to cause death, whether the other injuries 
could have been accidentally or self-inflicted thereafter, and what diseases 
and wounds and other causes actually contributed to bring about death. 
Burning may be used to conceal a suicide or homicide. A determination of 
the concentration of alcohol in the blood may help to prove that the burning 
resulted from an alcoholic stupor.^®' A cerebral hemorrhage or coronary 
occlusion may precede and cause a fall or auto accident, which in turn may 
cause death,^^ or death may result from the hemorrhage or clot despite ex- 
tensive injuries suffered in the fall. If a body is recovered from water it 
must be determined, if possible, whether death resulted from drowning or 
whether it preceded immersion and was caused by disease, suicide or homi- 
cide."*® Carbon monoxide determinations should readily disclose whether 
death occurred as a result of inhalation of that gas where the body was found 

Cox V. Met. Life Ins. Co., 139 Me. 167, 28 A. (2d) 143 (1943). See also: Mut. Life 
Ins. Co. of N. Y. V. Hamilton (C. C. A. S, Fla.), 143 F. (2d) 726 (1944). 

42 Webster v. N. Y. Life Ins. Co., 160 La. 854, 107 So. 599 (1926). The court did not 
mean to say that scientific knowledge and proof would not be evidence. _ It meant that “the 
entire question is one of fact, and not one of law.” Soecker v. Met. Life Ins. Co., 51 Cal. 
A. (2d) 479^ 125 P. (2d) 105 (1942). See also f. n. 74, infra. 

43Jetter, Walter W. : When is death caused or contributed to by acute alcoholism?. 
Clinics, 1943, i, 1487. The presence or absence of alcohol in the blood in a sufficiently high 
concentration may make accident plausible or "may account for suicidal dementia or for 
behavior changes likely to provoke assault.” Moritz, Alan R. and Lund, Herbert: Special 
evidentiary objectives of the medicolegal autopsy, Jr. Tech. Meth. and Bull. Internat. Assoc. 
Med. Mus., 1943, No. xxiii, p. 71. The blood alcohol determination may assist the beneficiary 
in showing that the death was accidental ; or in any case of death by burning or other cause, 
the insurer may wish to establish the fact in order to invoke provisions of the policy ex- 
cluding liability if death occurred while the insured was intoxicated or under the influence 
of liquor. It is usually not necessary to show that there was a causal connection between 
the condition and the death. Appleman, vol. 1, sec. 465-582. As to admissibility and weight 
of evidence based on scientific tests for intoxication or the presence of alcohol in the system, 
see 127 A. L. R. 1513; 159 A. L. R. 209; 29 Va. L. Rev. 749 (1943). 

■44 Such a death is usually held to have been effected by accidental means, but there is 
no liability in most states if the policy further provides that it will not cover a loss resulting 
from or caused directly or indirectly or in whole or in part by disease. Cornelius, pp. 42-50. 

45 Kahn v. Met. Life Ins. Co. (Mo. Sup.) 240 S. W. 793 (1922), where tliere was evi- 
dence that the death might have been caused by a heart attack, either alone or causing a fall 
from a boat, or by poison or by drowning or a combination of those causes. 
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in a garage, a gas-filled room or burning building/® Since almost all hang- 
ings are suicidal and not accidental or homicidal, one should be certain that 
the body was not strung up after a homicidal death to conceal the crime. 
Deaths from poison are the most difficult properly to prove in a court of law. 
There are few toxicologists who can fully qualify in that field. The usual 
hospital or coroner’s autopsy generally obtains nothing more than the barest 
presumptive evidence of death from poisoning. A carefully conducted cross- 
examination can in almost every case destroy or seriously impair an opinion 
that death resulted from poisoning. 

Second, note the location, size, direction or course, nature and extent of 
all wounds or other evidence of the body’s reaction to the lethal agency. 
This would also include any evidence on the body, clothing or surroundings 
furnishing any clue to the nature of the weapon or agency causing death 
and its position before, at the time, and after it acted upon the deceased. 
Specific evidence in various types of violent deaths will be dealt with in 
division V of this paper. 

Medical jurists have evolved many general rules, most of them of little 
practical value, for distinguishing accidental from suicidal or homicidal 
wounds and deaths. All of such general rules about the “usual” case have 
nbt one but many exceptions, and no one bit of evidence should alone decide 
the issue. Moreover, some of these rules or “clues” have more value than 
others in one case, but their relative importance may change in another case. 

Illustrative of the numerous physical circumstances stressed by courts, 
which may furnish external evidence of assistance to the jury are; the time, 
place and circumstances of the death, the nature of the death wound, the 
opportunity which deceased had to kill himself at other times, the position of 
the body, the location of a bullet or other wound, the course and depth of 
the wound, the presence or absence of powder marks or singeing, the relative 
location of the instrument employed to take life, the presence or absence of 
evidence of violence or an out-cry, etc."*^ 

Third, determine the source of the lethal agency, if any, which caused the 
death, the deceased’s access to it at the time when the injury was presumably 
inflicted, and, finally, the physical relation of the agency to the deceased. 

Fourth, reconstruct the events taking place when the injury occurred. . 

This is exactly what the jury will be thinking of from the opening 
moments of a trial. Is there substantial circumstantial evidence from which 
a logical conclusion can be reached, or must the investigator speculate and 


^®Gettler, A. O. and Freimuth, H. C. : The carbon monoxide content of blood under 
various conditions, Am. Jr. Clin. Path., 1940, x, 603; Merkel, H.: Findings of diagnostic 
value on burnt and charred bodies, Deutsch. Ztschr. f. d. ges. ger Med 1931 xviii 232 
.(abstracted in Arch. Path., 1932, xiv, 425). Where a body is found burned or 'exposk to 
carbon monoxide and there is no significant concentration of that gas in the blood the person 
died f rorn other causes than burning or carbon monoxide poisoning before he was’ exposed to 
any spiificant amount of carbon monoxide. The blood within the heart or major vessels 
of a dead body will not absorb carbon monoxide from the air, but the peripheral parts of 
pie body niay absorb enough of tlie gas to give a so-called “characteristic” cherry-red color- 
ing and thus mislead the casual viewer. ^ 

17 Anier. & Eng. Anno. Cas. 35-37; Ann. Cas. 1913 C, 1260. 
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guess in order to reconstruct the event? Is all of the evidence consistent 
with accident or suicide, or both ? 

B 

Internal Evidence: Was the Injury Intentional?, 

Wigmore has said that “the evidential data available to prove the doing 
of any human act fall always into three groups, viz., prospectant, con- 
comitant and subsecjuent.” We have borrowed his classification in dealing 
with the issue of whether an injury was intentionally self-inflicted. 

1. Prospectant Evidence 

Incentives and Deterrents. The proponent of the theory of accident will 
invariably show that the deceased had no reason or motive to commit suicide, 
and that a number of circumstances combined to deter him from such an act. 
The opponent, urging suicide, will attempt to show that such deterrents were 
lost or weakened and that the deceased had every incentive to abandon life 
and seek death by the escape mechanism of suicide. It is just as important 
for the beneficiary of an accident policy to show the absence of motive and 
the presence of natural deterrents as it is for the insurer to prove the contrary 
to be true.^" However, it is not necessary to the theory of suicide that a 
motive be found.®® The springs of human action are often hidden and of 
such obscure origin that not even a psychiatrist with the full voluntary co- 
operation of his patient can find them.®^ Some suicides are committed for 
ulterior motives never discovered,®* and some occur not for any deep-lying 
or long-existing reason, but for shallow reasons as a result of sudden impulse 

48 Wigmore, John H. : Circumstantial evidence in poisoning cases, Clinics, 1943, i, 1507. 

“Motive is important and ofttimes its existence or lack pf existence turns the scales 
against or in -favor of the theory of suicide.” Bayles y. Jefferson Standard Life Ins. Co, 
(La; A.), 148 So. 465 (1933). The beneficiary will attempt to show any one or more of the 
following facts which have been said to indicate that the death ma}"^ be accidental : youth, good 
health, good habits, sobriety, industriousness, religious inclinations, a merry, cheerful dis- 
position, “slept and ate well,” good spirits, happy home life, kindness and affection to children, 
enjoyment of friends and genial companions, freedom from debt, satisfactory employment, 
etc. The insurer will look for evidence to the contrary. 17 Amer. & Eng. Anno. Cas. 38-39. 

®oA motive helps to decide the case, but is not necessary to a finding of suicide. N. Y. 
Life Ins. (3o. v. Sparkman (C. C. A. 5, Fla.), 101 F. (2d) 484 (1939). “Motive was not 
an essential element requiring either proof on the part of the plaintiff or disproof on the 
part of the defendant.” Leahy v. Travelers Ins. Co. (D. C., Ohio), 42 F. Supp. 26 (1941). 

“It is no reflection upon the profession of psychiatry to say that it necessarily deals 
in a field of conjecture. Even in the diagnosis of_ actual insanity, cases are rare in which 
trained psychiatric witnesses do not come to opposite conclusions. The opinions here relate 
to neurosis, a condition short of insanity, on which there are countless theories and infinite 
diagnostic possibilities. It is difficult to conceive of records in which the right of cross- 
examination is more important than tlte conjectures of a psychiatrist on a psychoneurotic 
condition.” N. Y. Life Ins. Co. v. Taylor (C. C. A., Dist Col.), 147 F. (2d) 297 (1944), 
passing on the admissibility of hearsay evidence and opinions contained in hospital records. 

®2The trial of John Thomson in 1857 for the murder of Agnes Montgomery at Eagle- • 
sham, near Glasgow, was the first case in Scotland of murder by prussic acid. The defense 
attempted to show that there was no motive for the deed. The Lord Justice Clerk, John 
Hope, instructed the jury; “It is a rash thing to attempt to set a bound to man’s malignity, 
or to suppose that, because your honest and innocent hearts cannot enter into the motive 
of one committing such a crime, guilt must be excluded. We know not the depths of the 
depravity and malignity of the human heart, and numbers of desperate criminals would 
escape if one were to test things in this way, and to lay aside evidence of matters of fact from 
our inability to understand what led the man to do the deed.” 27 Jur. Rev. 76 (1915). 



MEDICOLEGAL PROBLEMS 


37 


and post-alcoholic and disease states unlmown before death and undiscovered 
thereafter.®^ Then again, after a suicide, the family and friends are reluctant 
to reveal any facts which would reflecf on them or the memory of the de- 
ceased. An opportunity to collect money from an employer or an insurer 
furnishes an additional reason for reticence. 

The usual deterrents and incentives to suicide may be found by reference 
to age, domestic relations, financial circumstances, lack of employment, fear 
of arrest or imprisonment because of embezzlement or any other crime, physi- 
cal and mental health (including acute and chronic alcoholism and post- 
alcoholic and disease states), frustrated love, religion, superstitions, philos- 
ophy and attitude toward life and death, etc.®'^ 

Knowledge of the Lethal Agency. It should be determined whether 
or not the deceased knew that the deadly agency which caused his death was 
capable of that effect. There could be no intention to end life unless the 
deceased knew the existence, presence or imminence of the thing which took 
his life and its deadly character. Acts preparatory to the deed may disclose 
the knowledge and intention requisite to proof of suicide, or the absence of 
such knowledge.®® 

Previous Attempts. Great stress is and should be laid upon the dis- 
covery that the deceased had previously attempted to commit suicide. Such 
attempts may have been made at other times or at the time of the successful 
act. Illustrative of the latter and indicative of suicide are the “hesitation” 
cuts in suicide by cutting, a “snapped” but unfired cartridge ahead of the ex- 
ploded one, multiple wounds in several methods of suicide (cutting, shooting, 
etc.), the use of several poisons or a dose many times both the medicinal and 
lethal dose, etc. So also the suicide may resort to several different methods 
at the same time. 


“His allegedly cheerful spirits up to the time he was seen upon the bridge does not 
necessarily outweigh the evidence of suicide. It is a matter almost of common knowledge 
that many %vho commit suicide do not give any indication beforehand of their self-destructive 
intent. In many cases suicide results from a sudden impulse. What motivates persons to 
commit suicide is often a mystery.” Waldron v. Met. Life Ins. Co., 347 Pa. 257, 31 A. (2d) 
902 (1943). “The physician should not be misled by the previous normal behavior of the 
individual or the statement by relatives that the decreased was not the person to do such a 
thing, and that they are quite satisfied that he would never make such an attempt on his life. 
The most unlikely people sometimes take their own lives and their behavior immediately be- 
fore the act frequently gives no indication of their intentions. ... A suicide may be the last 
person suspected of taking his own life and may do the most surprising things to achieve 
this end.” Kerr, p. 88 et seq. 

After a study of 1000 consecutive cases of attempted suicide admitted to Brixton 
prison in England, Dr. W. Norwood East found that the major causes and motives were: 
Alcoholic impulse with amnesia (141), alcoholic impulse — ^memory retained (171) post- 
alcoholic depression (31), out of work (112), business worries (27), destitution (64) 
domestic troubles (120), fear of imprisonment or of arrest (41), depression from various 
causes (20), morbid mental states (18), weak-mindedness (46), neurasthenia (8) epilepsy 
(10) insanity (123), ulterior purposes (61), other causes, such as shame, mistake under 
alcohol, etc. (7). See f. n. 15, supra. From our study of cases coming before coroners 
and courts for decision, there is seldom a single cause or motive for suicide. Usually there 
IS an accumulation of motives culminating in an act of suicide either on impulse or for some 
slight additional reason which the average, normal man could overcome 

B5 ‘Preparation for an act is evidence of intent to carry it out. . The nun was as- 

sembled, Maded, and discharged. No occasion for assembling it existed other than the use 
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Written or Oral Declarations of the Deceased. Many suicides leave 
notes removing all doubt concerning the intentional character of the act. 
Where such a note is discovered, the" court should declare as a matter of law 
that the act was suicidal no matter how accidental the act may seem, unless, 
of course, the note was ambiguous or was written at some previous time in 
connection with a contemplated suicide never executed. It may be shown, 
also, that at some time, not too remote from the time of death, the insured 
threatened to commit suicide or hinted that he would do so, was tired of life, 
was going to end it all, would be better off dead, etc.®® The opposite party 
is entitled to draw attention to the absence of notes and threats, and the oral 
and written declarations of the deceased indicating that a short time before 
his death he made specific plans for the future beyond the time of his death. 

2. Concomitant Evidence 

Physical and Mental States. The likelihood or unlikelihood that the act 
was intentional may turn upon whether the deceased’s mind was clear enough 
to form the intention, or was so befogged as to make the intention that much 
easier to execute, or was so .befuddled and confused as either to prevent the 
formation of the intention Or increase the probability of an accidental death.®^ 

Declarations a long time before the act are inadmissible. Cooley, vol. 6, p. S469. 
Statements made to a la\vyer are admissible if not privileged. Modern Woodmen of 
America v. Watkins (C. C. A. 5, Fla.), 132 F. (2d) 352 (1942). As for admissibility of 
statements made to a physician or in hospital records, the rule will vary from state to state, 
depending upon statutes relating to privilege, the keeping of hospital records and a deter- 
mination of what is and what is not hearsay. See Couch, vol. 8, sec. 2201 ; 75 A. L. R. 378 ; 
120 A. L. R. 1124; N. Y. Life Ins. Co. v. Taylor (C. C. A., Dist. Col.), 147 F. (2d) 297 
(1945), and cases cited. Compare Buckminster’s Estate v. Comm. Int. Rev. (C. C. A. 2, Tax 
Court), 147 F. (2d) 331 (1944), disagreeing with the Taylor opinion in its interpretation 
of the Federal Shop Book Rule, 28 U. S. C. A., Sec. 695, as it applies to hospital records. 
These appellate courts, it seems, could not agree upon what the United States Supreme Court 
had ruled in construing the same statute 1 Palmer v. Hoffman, 318 U. S. 109, 63 S. Ct. 477, 
87 L. Ed. 645, 144 A. L. R. 719. In Bolts v. Union Central Life Ins. Co. (City Ct), 20 N. 
Y. S. (2d) 675 (1940), the court held that the deceased’s statement to a doctor that she did 
not care to live was not privileged since the doctor already knew that she had attempted her 
life and the statement was unnecessary to the treatment. The court laid down the generally 
recognized rule that a physician is barred from testifying to any fact elicited which is neces- 
sary to his diagnosis or treatment or may tend to disgrace the memory of the patient or is 
confidential. 

Although most policies contain a clause excluding death from suicide, sane or insane, 
it has been held in some states that since suicide involves an intentional^ act, the insured 
must have had the mind and mentality enough to know that he was taking his own life. 
153_A. L. R. 801. A self-inflicted injury may be accidental when received in a delirium or 
during intoxication or while in some other mental condition where suicide was not intended. 
Therefore, it is important to determine the deceased’s state of mind when the act was com- 
mitted. Appleman, vol. 1, p. 438, and examples there cited. The use of drugs may so con- 
fuse the mind as to preclude any intention of suicide and even cause accidents. Feldmann v. 
Connecticut Mutual Life Ins. Co. (C. C. A. 8, Mo.), 142 F. (2d) 628 (1944). Compare 
Aubuchon v. Met. Life Ins. Co. (C. C. A. 8, Mo.), 142 F. (2d) 20 (1944) ; see also majority 
and dissenting opinions in Lincoln Petroleum Co. v. N. Y. Life Ins. Co. (C. C. A. 7, 111.), 
115 F. (2d) 73 (1940). In that case the deceased, while intoxicated, quarrelled with his wife, 
who, to scare him climbed onto the sill of a fourth floor hotel window, then slipped and fell, 
slumped in a heap but unhurt. He must have thought she was dead, for he edged himself 
across the sill (which was 3 fee); high and in back of a radiator) and then, ignoring warning 
cries, plunged down head-first with a shout of “Down I come.’’ A jury found in favor of 
his widow— an accidental death. One judge on appeal thought that the death would be 
accidental if his_ death resulted “from an unreasonable or foolish act committed while under 
fte influence of intoxicating liquor or while suffering from great mental or emotional shock.” 
The other two judges reversed the judgment holding: “Whether his mind was cleared by 
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Was the deceased confused, drugged, intoxicated, insane or in a somnam- 
bulistic, ‘'automatic, ” compulsive, impulsive or delirious state? The same 
answer may be used to argue both for and against accident ! So, also, it may 
be found that the deceased, at the time of his death, had other plysical dis- 
abilities or abilities which give a clue to what took place when he died.'® He 
may have been epileptic or otherwise afflicted with diseases causing syncope, 
convulsive or psychomotor actions.®" He may have been in a physical state 
such that a medicinal dose of a poison taken without suicidal intention re- 
sulted directly or indirectly in death."" He may have had a physical illness 
producing delirium.®^ 


the shocking and sobering spectacle he had just witnessed or whether his drunken condition 
still clogged his mental faculties is immaterial for the exception to insurance liability in each 
policy covered ‘self destruction,’ ‘whether sane or insane.’ Avoidance of this _ exception is 
not shown either by the action of one mentally perplexed to the point of insanity or by the 
less disturbed but nevertheless highly confused mental state of one who is badly intoxicated. 
A fair construction of this exception clause necessitates a reasonable application to facts. 
Courts are not justified in holding that it applies to self-destruction by one who is insane, 
but does not cover self-destruction by one who is drunk, but whose drunken mental state docs 
not reach the point of alcoholic insanity.” The ramifications of this question are enormous, 
but lead us into theories of accidental means and beyond the scope of this paper. 

B8 Eye removed at hospital explaining fall from hospital window. Smith v. Durham Life 
Ins. Co., 202 S. C. 392, 2S S. E. (2d) 247 (1943). Subject to “fainting spells” (not enough, 
though other evidence of accident was present). Brotherhood of Maintenance of Way 
Employees v. Page, 197 Ark. 498, 123 S. W. (2d) 536 (1939). Physical impairment of hand 
accounting for unintended discharge or abnormal manner of handling gun. K. C. Life Ins. 
Co. v. Bowman (C. C. A. 9, Idaho), 102 F. (2d) 510 (1939) ; Union Central Life Ins. Co. 
v. Cooper (C. C. A. 5, Ala.), 115 F. (2d) 222 (1940). Under opiates and ill in bed, death ' 
from burning. Brooks v. Met. Life Ins. Co. (Cal. Sup. Ct. in banc) 163 P. (2d) 689 (1945), 
disagreeing with opposite conclusion of the California Court of Appeals (Cal. A.), 159 P. 
(2d) 424 (1945). Sleepy and fell off bridge. Hall v. Progressive Life Ins. Co., 61 Ga. A. 
792, 7 S. E. (2d) 606 (1940). The length of the deceased’s arms may disprove suicide by 
a shotgun wound. Pythias Knights’ Supreme Lodge v. Beck, 181 U. S. 49, 21 S. Ct. 532, 
45 L. Ed. 741 (1900) is illustrative of one of many such cases. 

Lennox, W. G. : Amnesia, real and feigned. Am. Jr. Psychiat., 1943, xeix, 732; Smith, 
Hubert W. : Scientific proof and relations of law and medicine. Clinics, 1943, i, 1353. 

^0 A curious but too frequent result of imperfect reporting in medical literature is illus- 
trated by the article of Robert Richards, a lecturer in Forensic Medicine at the University 
of Aberdeen in Scotland, published in 1934 in the British Med. Jr., i, 331. He proposed 
the theory of “automatism” to explain three cases in which patients later claimed Aat they 
emptied a bottle of barbiturates without remembering having done so. This theory, derived 
from inadequate data and without questioning the motives of these patients who may have 
been concealing an unsuccessful suicide, was eagerly picked up by other writers anxious to 
condemn barbiturates and soon became a medical fact, though not a single other such case 
has been reported since! Enough writers repeated the generalization of Richards to place 
the theory, unquestioned, in several good books on pharmacology. (How frequently has this 
happened in medicine?) Ten years later it became the plaintiff’s theory in a suit for 
accidental death benefits. Feldmann v. Conn. Mut. Life Ins. Co. (C. C. A. 8, Mo.), 142 F. 
(pd) 628 (1944). On the first trial the jury found that the death was accidental, not sui- 
cidal, but the result of a “poison,” an excepted risk. Judgment for the defendant was re- 
versed because the trial judge failed to define “poison.” A retrial resulted in a finding that 
the insured died of heart disease — not accident, suicide or poison, and the beneficiary did not 
appeal. The barbiturates are fast becoming a popular method of suicide, although for- 
tunately, many attempts are unsuccessful because the victim usually falls into a deep ’coma 
which may last several days before death ensues, and during this time picrotoxin and other 
drugs stimulating the higher centers may be administered: It would be unfortunate if the 
unfounded assumptions of Richards, who borrowed the favorite defense of “automatism” 
from criminal lawyers to excuse attempted suicides bj^ barbiturates, should gain further 
currency in legal medicine. 

Christensen v. New England Mutual Life Ins. Co. 71 Ga A 393 31 F oia 

(1944), s. c.. 197 Ga. 807, 30 I. E. (2d) 471, s. c. (unreported, CCH Life Ca^ 
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Occasion to Use the Lethal Agency. The jury will want to know 
whether the insured was on a hunting trip or cleaning his gun at the time of 
its discharge. Did he even intend to go hunting and could that be why he 
happened to be dragging it from the closet at the time it accidentally went 
off in his mouth? Was the deceased addicted to laudanum, an overdose 
of which killed him, and did he think that he was drinking wine ? Why 
was the gas stove unlit — had the deceased been using it to cook? Where 
was he going and for what reason was he driving back and forth across the 
railroad track,®'* or parked nearby until just before the train arrived,®® or 
sitting on the rail ? ®° 

The Time and Place of the Act. Most suicides are committed in se- 
cluded places, in the basement, attic, bathroom, lying in bed, behind locked 
doors, in the garage or woods, etc.®^ A time and place is chosen when the 
attempt will not be arrested, and so that the deed will not be uncovered until 
after resuscitation would be useless. By carefully tracing the movements 
of the deceased, one may deduce the plan and intention which led up to the 
act. On the other hand, a similar tracking of his actions may point to the 
fact that the deceased desired, intended and definitely planned to live beyond 
the fatal moment of an accidental death. 


3. Subsequent Evidence 


Conduct of the Deceased. If the deceased accidentally swallowed lysol, 
he surely would have cried out and sought help because his mistake would 
have been known immediately.®® Sometimes the mortally wounded suicide 
will readily admit what he has done. Others refuse to talk. Still others 
may claim that it was accidental. Any statement or refusal to talk or in- 
difference to the then known harm, or effort to prevent resuscitation may 
be proved to show that the act was either suicidal or unintentional.®® 

Conduct and Statements of Others. Relatives of the deceased will often 
disclose methods, motives, previous attempts and other valuable evidence 


This was the famous case of N. Y. Life Ins. Co. v. Gamer (C. C. A. 9, Mont), 76 F. 
(2d) 543 (1935), s. c. (C. C. A. 9, Mont), 90 F. (2d) 817 (1937), s. c. 303 U. S. 161, 38 S. . 
Ct 500, 82 L. Ed. 726 (1938), s. c. (C. C. A. 9, Mont.), 106 F. (2d) 375 (1939), s. c. 308 
U. S. 621, 60 S. Ct 294, 84 L. Ed. 518 (1939). , _ , , 

Ingersoll v. Knights of Golden Rule (C. C., Ga.), 47 Fed. 272 (1891). 

Aetna Life Ins. Co. v. Newbern (C. C. A. 8, Ark.), 127 F. (2d) 171 (1942). 

6® Aydelotte v. Met Life Ins. Co., 124 N. J. L. 266, 11 A. (2d) 122 (1940). 

60 Dixon y. Met Life Ins. Co., 136 Pa. S. 573, 7 A. (2d) 549 (1939) . 

6'^ So also it may be important to consider that the deceased did not bide his time, but was • 
killed before witnesses, indicating, possibly, an accident. Oubre v. Mutual Life Ins. Co. of 
N. Y. (La. A.), 21 So. (2d) 191 (1945). . _ ^ 

o^Lindblom v. Met. Life Ins. Co., 210 App. Div. 177, 205 N. Y. S. 505- (1924). ' “The 

odor, taste and burning quality were sufficient to enable decedent to identify the acid and 
quickly emit it if accidentally taken, and yet a considerable quantity of it was found in his 
stomach.” Carroll v. Prud. Ins. Co., 125 N. J. L. 397, 15 A. (2d) 810 (1940). 

06 Hamilton v. Met. Life Ins. Co., 71 Ga.' A. 784, 32 S. E. (2d) 540 (1944). On the 

other hand, the deceased may have* sought assistance and then have been cooperative and 

hopeful of recovery, indicating accident. Union Central Life Ins. Co. v. Cooper (C. C. A. 5, 
Ala.), 115 F. (2d) 222 (1940) ; Walker v. Prud. Ins. Co. (C. C. A. 5, Fla.), 127 F. (2d) 938 
(1942). 
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shortly after a suicide and before the advantages of silence are fully known. 
Any statement of an interested party to a subsequent claim may be admitted 
in evidence as an admission against interest. Statements to police, news- 
paper reporters, friends, the undertaker and the coroner may be checked for 
this type of evidence. Proofs submitted to an insurance company signed 
by the beneficiary or by an attending physician or containing a copy of the 
coroner’s verdict are admissible as the beneficiary’s admissions against 
interest.’^^ They are not admissible when offered in evidence by the benefi- 
ciary because they are hearsay and self-serving declarations. Sometimes 
the interested party may attempt to conceal evidence or will refrain from 
producing it, though available to such party alone. In such case a legitimate 
inference of fact (evidence) arises that the evidence would be unfavorable to 
that party. 

Death Certificates and Coroners' Verdicts. We have mentioned that in 
many states the death certificate is prima facie evidence of the facts therein 
contained.''® This may or may not permit the introduction in evidence of 
the death certificate to show the signer’s belief that the death was “probably” 
accidental or suicidal, or, if suicidal, “due to a temporary mental aberration.” 

Almost all states have ruled that the coroner’s verdict is not admissible 
in evidence because it is ex parte and hearsay. An exception exists where 
the inquest verdict is voluntarily made a part of the proofs submitted to the 
company and was not required by it. As previously shown, the verdict in 
such a case is admissible against the beneficiary, but not in his or her favor, 
because it was made a part of her own proofs to the company. 


V 


SPECIFIC PROBLEMS RELATED TO VARIOUS VIOLENT DEATHS 


The choice of method and the rate of suicide vary widely according to 
age, sex, race, nationality, rural or urban nature of the population, geographi- 
cal area, and several other factors. There also seems to be some discrepancy 
between the figures reported by various compilers of statistics. No single 
case can be determined by statistical probabilities or the “average” case or 
what “usually” happens, because in the whole field of this problem there is 


’0 A doctor or other witness, expert or lay, cannot testify that in his opinion the death 
was accidental or suicidal because that would invade the province of the jury on an ultimate 
issue. Cooley, vol. 6, p. 5472; N. Y. Life Ins. Co. v. Ittner, 62 Ga. A. 31, 8 S. E. (2d) 582 
(1940), ruling, however, that any witness in a position to know may testify that in his 
opinion the wound could or could not have been self-inflicted ; Furbush v. Maryland Casualtv 
Co., 131 Mich. 234, 91 N. W. 135 (1902), opinion that deceased was murdered 

Gordon v. Alutual Life ^s. Co. of N. Y. (D. C, La.) 37 F. Supp! 873 (1941); 
Cooley, vol. 6, pp. 5466, 5477. Proofs are not conclusive if explained as made under great 
stress and emotion, without reading them, under misapprehension of the facts or in ignorance 
of material matters subsequently ascertained. Ibid. Proofs made to other companies are 
also admissible. This source of information is frequently lucrative, but is often neglected 
696**09*45^^^°'^* Fleetwood v. Pacific Mutual Life Insurance Co., 246 Ala. 571, 21 Sa (2d) 

vol. 6^p^S4^^ff^’ P- Cooley, 
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almost no general rule without its exceptions/® and, more important, the 
court will not admit this type of evidence since the court is concerned only 
with the case on trial. 

It is the almost unanimous opinion of medical jurists, with whom we 
concur, that except in the case of suicide by firearms the medical jurist is of 
little practical assistance in determining whether any one death was acci- 
dental or suicidal. In other words, in over two-thirds of all cases of violent 
death where the ultimate decision is suicide, that opinion or finding must 
depend almost entirely upon other evidence than that of the medical witness, 
with very few exceptions, and assuming, of course, that the physical cause of 
death has been established. That assumption we carry forward into and 
throughout the following discussion of evidentiary aids in distinguishing 
between accident and suicide, according to the cause of the violent death. 

A 

Gunshot Wounds 

1. What Was the Occasion for Use of the Gun? 

This topic as a general subject of inquiry in all cases was discussed in 
IV, B, 2, supra. It may be important to determine whether the deceased 

“The method of his exit from life was certainly unusual, but the instances are legion 
of one determined to die seeking strange or bizarre methods of encompassing death.” Home 
Life Ins. Co. v. Moon (C. C. A. 4, W. Va.) 110 F. (2d) 184 (1940). 

If this paper has any value at all it will be in verifying tliis statment which appears 
in authoritative sources in general form and in specific reference to various types of violent 
deaths. We cite here the general statements and will footnote more_ specific conclusions 
as each method of suicide. is examined. Webster terms tlie medical evidence as “absolutely 
necessary” (p. 157) in determining the answer to the question of accident, suicide, or homi- 
cide, but cautions tliat “many of the circumstances are such that the medical witness must 
know them before he is in a proper position to bear just witness as to the facts” (p. jSl). 
Glaister regards the “whole general question of wounding with respect to accidental suicidal 
or homicidal causation ... a field . . . too wide ... to permit of the statement of such guid- 
ing principles as might be of absolute value to the student” (p. 381) “. . . all that can be said 
is, that the whole circumstances of tlie wounding, and tlie environment of the body when 
found, must be completely observed, considered, and weighed, before a pronouncement of 
opinion is made . . .” (p. 389). Gonzales states that “accidental deaths can be diagnosed 
only from the circumstances of the case combined with the results obtained at autopsy” _ (p. 5) 
but notes that “it is not possible in all cases to say whether death is homicidal, suicidal or 
accidental” (p. 108). According to Smith, “die final question ... can be decided only after a 
careful consideration of the whole of the facts as well as of any statements made by wit- 
nesses” (p. 124). Kerr considers the evidence relating to^the circumstances of the death 
“just as important as the actual violence found on die body” (p. 93). Ewell concluded that 
“whether [wounds] are suicidal, accidental or homicidal is frequently impossible to determine; 
and when it can be determined, must depend upon the application of the ordinaiy rules of 
evidence and not upon the medical expert.” Ewell, M. D. : A Manual of Medical Juris- 
prudence, ed. 2, 1909, Little, Brown & Co., Boston. See also : Herzog, pp. 280, 286. 

■ Among the writers of the last century Taylor commented that “we cannot always ob- 
tain certainty in a question of this kind — ^die facts will often allow us to speak only with 
different degrees of probability” (p. 266). “Circumstantial evidence is commonly sufficient 
to show whether a wound has been received accidentally or not ; but as an accidental wound 
may sometimes resemble one of homicidal or suicidal origin, so it follows that it is not al- 
ways possible for a medical jurist to decide the question peremptorily from a mere inspection 
of the wotmd” (p. 270). See also; Wharton & Stille, vol. 2, p. 672; Witthaus & Becker, 
vol. 2, p. 72, 94, 
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was hunting or even said that he intended to go hunting, or usually carried 
a gun with him, or was cleaning or repairing or wrapping the gun, or said 
that he intended to do so/® The number of shells exploded and unexploded, 
in the gun or nearby may indicate that the deceased was loading or unload- 
ing the gun or thought that the gun was unloaded, or on the other hand, 
had deliberately loaded the gun for self-destruction. If he was twirling the 
gun or “pranking” with it ” or demonstrating how another had committed 
suicide or was playing “Russian roulette,” then the occasion for the use 
of the gun would not be for the purpose of suicide, and the inference and con- 
clusion of accident might be drawn. On the other hand, the proponent of 
the suicide theory will endeavor to show that there was no occasion other 
than suicide to use the firearm, that no rags or cleaning equipment were 
near, that no hunting trip was under way or proposed, that the gun was 
evidently deliberately loaded and discharged, or that the deceased bought, 
borrowed or assembled the gun for no other apparent purpose. 


2. Who or What Discharged the Gunf 

In favor of the theory of accident it may be shown that the gun was old, 
rusty, “tricky” or “easy on the trigger,” had no safety device or a defective 
one, could be (by tests) and had been (from previous experience) dis- 

T6 Walker v. Prud. Ins. Co. (C. C. A. 5, Fla.) 127 F. (2d) 938 (1942) ; Lewis v. N. Y. 
Life Ins. Co., 113 Mont. 151, 124 P. (2d) 579 (1942) ; Mut. Life Ins. Co. v. Graves (C. C. A. 
3, Pa.) 25 F. (2d) 705 (1928). In one case the insured, former mayor of his town, was 
under indictment for embezzlement and had far-advanced cancer of the throat and mouth 
affecting his speech, hearing and sight. One afternoon he locked himself in the bathroom, 
clad in his pajamas, with an Iver-Johnson revolver which had not been used for years. It 
could not be discharged except by pulling the trigger. A shot sounded and he later un- 
locked the door, walked to a bed and collapsed with a contact wound just under his heart 
There was no hole in the pajamas. The court held that there was sufficient evidence of 
accident, because, among other things, he shot himself only once, did not inflict a wound 
which would immediately kill himself, did not admit that he had attempted to commit suicide, 
and (of all reasons) there was a dust rag nearby and it was the 4th of July so he might have 
been cleaning the gun preparatory to celebrating the American Holiday, a practice the court 
judiciously noticed! Edwards v. Business Men's Assur. Co., 350 Mo. 666, 168 S. W. (2d) 
82 (1943). This was the case in which the plaintiff was permitted to submit her case to 
the jury without electing- between the two alternative theories pleaded: (1) that insured 
accidentally discharged the gun, or (2) purposely did so to commit suicide but while insane. 
An osteopath’s testirnony that in his opinion Jhe insured’s mind was “unsound” was con- 
sidered substantial evidence of insanity. The jury returned a verdict for the defendant. 

N. Y. Life Ins. Co. v. Sparkman (C. C. A. 5, Fla.) 101 F. (2d) 484 (1939). 

""Met. Life Ins. Co. v. Graves, 201 Ark. 189, 143 S. W. (2d) 1102 (1943). 

Aetna Life Ins. Co. v. Kent (C. C. A. 6, Mich.) 73 F. (2d) 685 (1934). In this case 
a larvyer was showing a friend how he had defended a man charged, with murder by con- 
tending that the deceased committed suicide. He placed the gun to his head, said it was not 
loaded, pulled the trigger and killed himself. Accident or suicide ? The court found evidence 
in favor of both theories and affirmed the finding of the jury for the beneficiary. 

Pac. Mut. Life Ins. Co. v. Fagan, 292 Ky. 533, 166 S. W. (2d) 1007 (1942). 

80 Brown v. Met Life Ins. Co., 233 la. 5, 7 N. W. (2d) 21 (1942) ; Scales v. Prud. Ins. 
Co. (C. C. A. 5, Fla.) 109 F. (2d) 119 (1940) ; Love v. N. Y. Life Ins. Co. (C. C. A. S 
Miss.) 64 F. (2d) 829 (1933). In the case of Downing v. Met. Life Ins. Co., 314 111. A 222* 
41 N. E. C2d) 297 (1941) the court affirmed a verdict for plaintiff holding that tests at the 
scene near a fence to determine whether a shotgun could have been purposely discharged 
by the deceased were admissible. However, the court said: “It must be emphasized that 
evidence of tests or experiments should be received with caution by the trial judge and ad- 
mitted only where it is certain that they were conducted under circumstances very similar 
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charged in a variety of ways without pulling the trigger (as by dropping, 
striking the butt on the floor, striking the hammer or breech, catching the 
trigger, etc. ) . The type and make of the firearm are important, it being well 
known that some guns are much easier to fire accidentally than others.®^ 
Scratches or marks on surrounding objects may indicate that the gun scraped 
or struck the object, and the gun itself may have an imprint favoring this 
theory. The presence of a large number of sticks nearby a man killed by 
a long-barreled shotgun would destroy part of the inference that he used 
any one particular stick to push the trigger. So also if his shoes were too 
large to push the trigger -with the toe and if the barrel of the gun was too 
long for him to reach the trigger, an inference of accident may well arise, 
there being no pencil, stick or other object nearb)'^ with which the deceased 
could have done the deed. In several cases it has been shown that the gun 
was fired in a closet where it was left and where it might have become caught 
on clothes or struck against something to fire it. In other cases the death 
occurred near a fence or bush or where the deceased or the gun was in 
position making it awkward for him to handle it and increasing the possibil- 
ity of its accidental discharge. It may be shown that the gun customarily 
left “powder burns” on the hand and that there were none on that of the 
deceased, or that there was a bruise on the hand indicating that he had struck 
it against something while holding the weapon. In several cases inferences 
of accident were drawn where the gun might have fallen from or been dis- 
charged during removal from a glove compartment of a car, or while on or 
near the seat of a car, or on a shelf where it was customarily kept. 

The deceased may also have had some physical impairment or been sub- 
ject to “fainting fits” and these facts have been considered proper as increas- 
ing the possibility of accident. 

In favor of the theory of suicide, it has been shown and considered as 
proper evidence upon which, with other facts, to raise an inference of self- 
destruction that the gun was in good condition, required a heavy pull on the 
trigger, had a safety device or well-guarded trigger, could not be (by tests) 
and had never been (from experience) accidentally discharged, required 
grasping of the handle to release a safety, or required a cock and pull of the 
trigger to fire it. A search of the scene may disclose, generally, no signs of 

to those connected with the act to be illustrated thereby.” In another .case the coroner con- 
ducted tests to duplicate “powder burns” found on the deceased and then testified that the 
gun was at least 13 inches away from the body when discharged. The evidence was ad- 
mitted over defendant’s protest that there was a difference in the cartridges used in the 
tests and that marks left on paper are different from those on flesh. Lewis v. N. Y. Life 
Ins. Co., 113 Mont. 151, 124 P. (2d) 579 (1942). Both objections would seem to be valid, 
except that most authorities on powder marks illustrate their contentions by tests on paper 
and other inanimate material. Such tests will fairly well duplicate the presence and diameter 
of powder marks, tattooing, etc. and may be valid, but for that purpose only. The subject 
requires a more elaborate study than any we have yet found. See : 8 A. L. R. 18 ; 85 A. L. R. 
47. A good example of the impropriety of tests is illustrated in the Gamer case, f. n. 62, 
supra. 

Hatcher, p. 211 et seq. It is possible tb remove the magazine of an automatic re- 
volver and forget that a bullet is left in the chamber. See testimony in McLane v. Reliance 
T.ife Ins. Co., 192 S. C. 245, 6 S. E. (2d) 13 (1939). 
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a scuffle or accident or tripping or striking or dropping of the firearm. ^ A 
recoil mark of a shotgun butt on the ground or floor may point to suicide. 
If the shotgun barrel was short enough to permit the deceased to reach the 
trigger, the length of the arms of the deceased should be measured. Many 
cases come to court without such evidence, and the parties are forced to rely 
upon such weak evidence as the testimony of a tailor, or that of a relative 
or friend who tells the jury that the arms of the decedent were “as long as 
his.” The finding of a pencil or stick held in the hand of the deceased is a 
good sign of suicide where a shotgun has been used, but is not conclusive. 
The pencil, stick or other object should always be sought and preserved as 
evidence. The suicide may have occurred in an open place where it could 
not easily have been caught on anything. A large number of other cases 
seem to occur while the deceased was lying down on the floor or in bed. The 
relative positions of the gun, an ejected cartridge, and the body and its ex- 
tremities may indicate that the deceased either suffered an accident or pulled 
the trigger himself with intention to end his life, and much evidence of this 
type is received. It is of questionable value in many cases because of the 
movements of the body after the shot is fired. 


3. Did the D-eceased Know of the Danger Imminent f 

• 

The fact that the deceased knew how to use and handle firearms and 
knew the dangers involved may be argued both for and against suicide. Of 
more importance is a determination of whether he knew that the gun was 
loaded. In some cases it can be shown that the deceased probably did not 
know that a shell was in the weapon while in other cases the opposite can 
be proved by direct or circumstantial evidence.®^ 

Where the deceased is found with more than one self-inflicted gunshot 
wound, or where there are “snapped” but unfired shells next to the exploded 
cartridge, then it should be strongly inferred that the deceased knew that the 
gun was loaded, and that he deliberately pulled the trigger with the gun 
turned upon himself.®® 


62Tully V. Prud. Ins. Co., 234 Wis. 549, 291 N. W. 804 (1940). A borderline case 
is that of Pac. Mut Life Ins. Co. v. Fagan, 292 Ky. 533, 166 S. W. (2d) 1007 (1942) where 
deceased “unloaded” a pistol with nine chambers, shortly thereafter demonstrated how the 
Russians played “roulette” with death and lost the game, falling with a “surprised” look on 
his face. There were two more unexploded shells found in the gun. 

Central States Life Ins. Co, v. McElwee, 199 Ark. 410, 133 S. W. (2d) 881 (1939), 
\vhere the insured fired five shots, three of them entering his left chest in a three inch 
circle. The court said: “No reasonable man could conclude that McElwee shot himself 
accidentally five times at intervals of a minute or more.” And see: Domanowski v Prud 
Ins. Co., 116 N. J. L. 247, 182 Atl. 906 (1936) ; Cruse v. Union Central Life Ins. Co. (D. C 
Tex.) 59 F. Supp. 504 (1945). In tlie last case cited the medical testimony was in conflict 
whether it was physically possible for a man to shoot himself in or near the heart five or six 
times. The experts for the plaintiff seemed to ignore the fact that an eyewitness entered 
the room and found the insured on the floor attempting to draw the hammer back on the 
gun. He lived for 30 minutes until he reached the hospital. Anyone who reads very far 
into reliably reported cases of violent wounds will find that the slightest blow may render 
a person unconscious or kill him, while m otiier cases unbelievably severe injuries may still 
be consistent with consciousness, voluntary movement and complete recovery 
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4. Where Was the Gun When Fired? 

This is an inquiry in which scientific evidence offers substantial aid. 

The general considerations that are recommended for all types of medico- 
legal inquiry into violent death apply in this instance also, since the eviden- 
tiary aid of scientific data relating to the use of firearms alone will not deter- 
mine whether or not a gunshot wound was inflicted intentionally by the 
deceased or another person. 

The following discussion, so far as it relates to scientific determinations 
of the location of the gun when fired, is, for the most part, drawn from sev- 
eral recent and reliable authorities which may be found in the Additional 
References to this paper.®^ So far as the reported cases of law are concerned, 
the witnesses, lay and expert, the lawyers, the judges and the juries seem to 
have been hopelessly confused. A powder mark of one description will not 
only receive different interpretations in the same case, but will be taken to 
have exactly opposite meaning in another case. Descriptions are inaccurate 
and conflicting. Unqualified witnesses pass themselves off as experts. The 
result would justify the deriding criticism of Jeremy Bentham in 1827; 
"Good evidence excluded — bad received ! Jargon without end — fiction with- 
out shame.” This will ever be the result until Scientific Proof whips the 
lying, ignorant witness, the money changing expert and the pettifogging 
lawyer from the temple of justice, 

(a) Physical Findings 

General Considerations. Since a gun cannot be intentionally fired upon 
one’s self when held with the muzzle over 24 inches away, it becomes neces- 
sary to determine the type of a wound which may be caused by the particular 
firearm and cartridge used when such a gun is held over two feet from the 
body. On the other hand, even where the gun muzzle is found to have been 
within two feet of the body, that fact by no means proves that the deceased 
either fired the gun, or intentionally did so, or (the ultimate question) pulled 
the trigger intending to kill himself. 

The scientific considerations are in part physical, and in part chemical 
and photographic, A combination of all three types presents the most con- 
clusive form of scientific evidence and the least likelihood of controversy.®® 

Location of the Entrance Wound. In some cases the absence of holes or 
powder marks on the garments will indicate, as so often happens, that the 
deceased drew his clothes aside in order to place the gun against his body. 
The apparent purpose : to be certain to hit a vital spot. So also the clothes 

Walker, pp. 500-519; Moritz, pp. 43-66; Vande Grift pp. 423-430; Hatcher, pp. 200- 
228; Snyder, pp. 55-123. Other references will be footnoted. 

For the means by which Scientific Proof is designed to eliminate error and to secure 
truth, see Smith, H. W. : Components of Proof in Legal Proceedings, 51 Yale L. J. 537, 
1942. One of these is “the use of all appropriate methods of corroboration, with accent on 
diverse sources and types of evidence.” Another is “the eventual grading of all types of 
evidence according to relative probative value.” And another is “the development of usable 
criteria and safeguards in respect to each type of evidence.” 
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may become ignited or bear evidence of a burn or powder marks at the site 
of the entrance wound and thus give evidence of a close range of fire.®® 

A renewed word of caution : the mere fact that a wound was self-inflicted 
does not prove that it was intentionally inflicted for the purpose of felo-de-se. 
And, as noted, the trigger of a gun may even be intentionally pulled while 
the firearm is aimed at a vital spot of the body and yet the intention to com- 
mit suicide may be totally lacking.®^ On the other hand, the mere fact that a 
self-inflicted gunshot wound is found over or near a vital spot of the body 
raises a strong suspicion of suicide, increasing to a probability where the gun 
is found to have been held against or in close proximity to the body.®® In 
such’ cases the path of the bullet or shot is usually straight in and through, 
and, to achieve that end the suicide in some cases will be found in front of a 
mirror which he used the better to direct the projectile and so successfully 
to accomplish his purpose. 

One writer states that as many as 62 per cent of all suicidal gunshot 
wounds are found with the entrance in the mouth,®® but this percentage is not 
supported by the experience of others.®® Such wounds are almost conclusive 
evidence of suicide, and some courts so hold, but the exceptional case which 
may always be found may be raised to plague the judge.®^ These observa- 


Proctor V. Preferred Acc. Ins. Co. (C. C. A. 6, Ky.) 51 F. (2d) 15 (1931) ; 
Knapczyk v. Met. Life Ins. Co., 321 111, A. 611, S3 N. E. (2d) 484 (1944). Compare Tabor 
V. Mut. Life Ins. Co. of N. Y. (C. C. A. 2, W. Va.) 13 F. (2d) 765 (1926). In one case 
the appellate court examined the pajamas and bathrobe of the deceased and reached its own 
inexpert conclusion concerning what were powder marks and what was grease, disagreeing 
with some of the witnesses, and concluding that from what it found the jury could have 
concluded that the deceased was shot in the backl Mo. State Life Ins. Co. v. West (C. C. 
A. 10, Okla.) 67 F. (2d) 468 (1933). 

The lawyer demonstrating how another man committed suicide. Aetna Life Ins. Co; 
V. Kent (C. C. A. 6, Mich.), 73 F. (2d) 685 (1934). 

“The nature of the wound itself bars any reasonable hypothesis of accident.” Mitchell 

V. New Eng. Mut Life Ins. Co. (C. C. A. 4, Va.), 123 F. (2d) 246 (1941). But such a 
finding is not controlling or conclusive. Scott v. Prud. Ins. Co., 203 Minn. 547, 282 N. W, 
467 (1938). 

Hatcher, p. 209. This writer also says that 18 per cent of all suicidal gunshot wounds 
are in the temple. • 

Snyder, p, 80, says that the majority of such wounds are found in the right temple, 
with wounds in the mouth next most common. One coroner testified in a case for the bene- 
ficiary, whose husband was formd with a pistol wound below his heart, that in 3% years 
he had investigated 500 suicides. One-half of these died by gunshot wounds and all of those, 
except one, were in the head! Sutcliffe v. Iowa State Trav. Men’s Assoc., 119 la. 220, 93 N. 

W. 90 (1903). Such “statistical” evidence is not admissible because it does not prove the 
cause of death in the case on trial. The amazing thing is that while courts will stoutly 
adhere to this rule excluding statistical evidence, they will continue to manufacture their 
own evidence by "judicial notice” of the most unbelievable and’ scientifically untrue things. 
They will also indulge in presumptions to assist a party without evidence which the burdeti 
of proof requires him to produce. The criticism of Judge Felton, dissenting in N Y Life 
Ins. Co. V. Ittner, 64 Ga. A. 806 14 S. E. (2d) 203 (1941) will ultimately be justifik by 
historical, statistical, and other scientific proof. He said : “It will be seen, upon consideration 
that the presumption against suicide does not owe its existence to facts having evidential 
value. What most people do or do not do has no bearing whatever on whether one par- 
ticular individual committed suicide or was killed accidentally. . . . That most people Jove 
life too well to destroy it is not a fact about the deceased from which the presumption 


Gamer y. N. Y. l^fe Ins. Co., f, n. 62, supra, where an abrasion on the lip was with 
other slight evidence, sufficient to permit the jury to guess that the rifle accidentally rammed 
into the deceaseds mouth. It was also pointed out that his artificial upper plate would offer 
no resistance to such an accident- ^ 
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tions are but one phase of the general rule that suicides seek to reach a- vital 
organ with as little pain or suffering to themselves as possible, and the corol- 
lary : a self-inflicted wound to a vital part is presumptive evidence of' suicide.®^ 

Sise and Shape oj the Wound. Entrance wounds may be round, oval, 
elliptical, lacerated or linear, depending on the position of the bullet at the 
moment it strikes the target and whether or not the muzzle of the gun is in 
contact with the target. Large, lacerated entrance wounds are associated 
generally with contact shots, but in gunshot wounds other than contact shots 
the entrance wound is usually smaller than the exit. No conclusion is war- 
ranted as to- the caliber of the bullet merely from the size and shape of the 
wound. Exit wounds produced by projectiles discharged from firearms 
are more irregular than entrance wounds and characteristically show lacera- 
tions extending beyond the margins of the central defect. Exit wounds will 
not show any burning, bruising, abrading or deposit of metal, smoke or 
powder. The presence of foreign particles beneath the skin or within the 
wound will serve to distinguish large contact wounds with lacerations from 
exit wounds. 

Burning, Bruising, and Abrading of the Entrance W ound. Earlier 
writers referred to burning of the entrance wound as “the brand.” It is 
occasionally termed “scorching” and sometimes “singeing.” The burning - 
will vary in degree and extent depending upon the type of powder charge and 
the position of the muzzle at the time of firing. 

The margins of the skin entered by firearms projectiles are invariably 
bruised and abraded regardless of the distance from which the projectile is 
fired. In the event that the muzzle of the weapon is in contact with the skin, 
a “bruise-pattern” or “stamp mark” of the muzzle, the sight, the ejector slide 
or the retractor spring rod may be imprinted On the target, depending on in- 
dividual features of the gun.®® Metallic particles -or lubricant derived from 
the bullet frequently adhere to the margins of the entrance defect. This is 
called the “contact ring.” • 

Deposits of Gaseous Combustion Products, Metallic Particles and 
Powder Residues, etc., Within and About the' Entrance Wound. Various 

Evidence of the location of the wound takes on added significance ^yhen it is con- 
sidered that suicidal wounds of the head in left-handed persons are found in the left side 
of the head. Frankel v. N. Y. Life Ins, Co. (C. C. A. 10, Okla.), SI F. (2d) 933 (1931) ; 
Mut. Life Ins. Co. of N. Y. v. Hatton (C. C. A. 8, la.), 17 F. (2d) 889 (1927) ; N. Y, 
Life Ins. Co. v. Bradshaw (C. C. A. 5, Ga.), 2 F. (2d) 457 (1924). Compare: Jovich v. 
Benefit Assoc, of Ry. Employees, 211 la. 945, 265 N. W. 632 (1936). A wound on the left 
side of the head in a right-handed person is said to indicate accident or homicide, not suicide. 
Aetna Life Ins. Co. v. Milward, 118 Ky. 716, 82 S. W, 364 (1904). Compare: Inghram v. 
Nat’l Union, 103 la. 395; 72 N. W. 559 (1897). In Edwards v. Business Men’s Assur. Co., 
350 Mo. 666_, 168 S. W. (2d) 82, the deceased shot himself just below the_ heart. The court, 
in holding that there was substantial evidence of accident asked, “If the insured intended to 
commit suicide because of the motives referred to by respondent, why was a wound inflicted 
that would not produce immediate death ? ” To which one might reply : “How does the 
court know that the insured knew the exact location of his heart?” Few laymen realize 
the high location of the heart and the fact that one-third of it is to the right of the micfline. 

See photographic illustrations in Gonzales, pp. 232-233 ; Snyder, p. 66. This fact 
is seldom revealed to the jury, because it is not carefully noted or is misinterpreted as a part 
of powder burns.” See: Burkett v. N. Y. Life Ins. Co. (C. C. A. 5, Miss.), 56 F. (2d) 105 
(1932) ; Aetna Life Ins. Co. v. Tooley, (C. C, A. 5, Tex.) 16 F. (2d) 243 (1926). 
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deposits of smoke, metal and powder about entrance wounds have received 
numerous terms, such as “tattooing,” “smudging,” “stippling,” “fouling,” 
“smoke halo,” “powder marking,” and “powder residue pattern.” In legal 
proceedings the general phrase “powder burns” is used indiscriminately by 
doctors, lawyers, witnesses and the courts to apply to any markings observed, 
without distinguishing between burning, bruising, and the deposit of foreign 
material. The terms “tattooing,” “stippling,” “powder marking” and 
“powder residue pattern” generally refer to the presence of imbedded grains 
of powder and particles of metal within the target. “Smudging” and “smoke 
halo” are names generally applied to the deposit on the target of a fine, black 
or gray dust or soot containing carbon and metals. Moritz uses the name 
“fouling” to include both “stippling” by powder and “blackening” by smoke. 
Hatcher speaks of a “powder brand” in referring to eccentric deposits of 
powder residue or to dissimilar degrees of burning about the wound. In 
addition to foreign material derived from the ammunition and gun and 
deposited upon the target, entrance wounds of skin may also show particles 
of fabric or hair. 

(b) Chemical, Photographic and Microscopic Method 

Ordinary examination under the microscope of foreign materials removed 
from the surface or subsurface of the wound will serve often to identify char- 
acteristic substances such as metal, powder, hair or fabric. Radiographic, 
spectrographic and microchemical methods are not yet suited to general use, 
but in the hands of experts the results of such studies are invaluable. The 
other methods noted provide adequate and useful results for general medico- 
legal investigations and civil proceedings. 

Infra-red Photography. Photographs prepared with infra-red sensitive 
film and infra-red filters will demonstrate not only the presence of a contact 
ring but will provide also a permanent record of the distribution of combus- 
tion residues about the entrance defect. Blood will not interfere with the 
results if the proper filter is used. 

Macrochemical Tests. Walker has shown that powder residues tested 
with "C” acid (2-naphthylamine) will give characteristic results highly in- 
dicative of the presence of such substances. In the case of fabrics the results 
can be shown in tlie form of a permanent imprint upon specially treated 
ordinary photographic paper. In the instance of skin wounds, Moritz sug- 
gests the use of paraffin casts of the entrance wound. Melted paraffin is 
applied to the wound in combination with layers of gauze. When the 
hardened paraffin and gauze is removed, most of the material deposited on 
the skin will adhere to the cast. This in turn may be tested with “C” acid. 

(c) Direction of the Tract 

In establishing the direction of the bullet tract autopsy studies should be 
preceded by and combined with photographic representations showing probes 
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linking both exit and entrance wounds and protruding from each. In the 
absence of an exit wound probes must be used with caution since false tracts 
may be created. The results of determining the direction of the tract are 
not suitable for establishing all of the circumstanced of the shooting but, as 
Moritz points out, serve a useful purpose in confirming or impeaching the 
testimony of witnesses. Courts have impliedly in many cases and explicitly 
in others recognized that where a pistol is discharged away from the body 
there is less likelihood of a direction through the body perpendicular to the 
surface of entrance than where the gun is held close to or against the body 
for the purpose of suicide.®^ So also, if the gun is dropped and accidentally 
fired, it would be almost impossible to produce a wound in the temple straight 
through the head from one side to another. Therefore, in reconstructing the 
events attending the discharge of the gun, the position of the deceased as 
established by the path of the bullet in the body and after it leaves the body 
may show that the gun was held and discharged in such a way as to indicate 
a suicide. 

{d) Angle of Fire 

A shot cannot enter the body where the angle of incidence is 5° to 10° or 
less. The shape of the wound may offer some clue to the angle of fire. 
Thus, angular shots are associated frequently with linear or ovoid wounds; 
the near side may show abrasion, the extent of which may be roughly pro- 
portional to the angle of incidence. Heavier deposits of gases and powder 
residue are anticipated generally at the near side of the entrance wound, a 
finding which can best be reproduced by infra-red photography. Other 
circumstances, however, may lead to a false impression of an angle shot. 
Several writers have called attention to the frequent eccentric deposit of 
powder, smoke and metal about the entrance wound in close-range shots, 
generally ascribed to the deflection of the gases discharged during the recoil 
of the gun. Should the weapon consistently produce an eccentric pattern 
with test shots, a basis is provided for an opinion regarding the position of 
the gun when fired, 

(e) Range of Fire 

The presence of burning, or the deposit of powder, metal or smoke about 
the bullet wound are general indications of a shot fired at close range.®® In 
individual cases consideration must be given to the type of ammunition used, 
the type of gun, the construction of the gun, the type of target and the pos- 

On the other hand the location of the entrance wound and the course of the bullet 
may indicate that the deceased could have fired the shot intentionally only with difficulty 
and uncertain aim. Cochran v. Mut. Life Ins. Co. (C. C., Ore.), 79 Fed. 46 (1897). A 
suicide by holding the gun any considerable distance from the body is said to be an unusual 
and uncertain way to shoot one’s self. Hunt v. Ancient Order of Pyramids, 105 Mo. A. 41, 
78 S, W. 649 (1904). 

“^As we have noted, the opinions of courts indicate that, although there is much evi- 
dence about “powder burns” introduced in almost every case, there is a complete disagree- 
ment among witnesses upon both the presence and interpretation of such marks. 
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sibility of a discharge of the combustion residue and powder grains at the 
subsurface of the target, as for example in a perfect contact shot,®® It is 
uniformly agreed by authorities that no specific conclusions regarding the 
range of fire are warranted until test shots have been made using the same 
gun, the same ammunition and the same type of target as were involved in 
the case under investigation. 

It is possible, however, to make certain general statements regarding the 
range of fire indicated by the presence of certain features of the entrance 
wound. Powder residue. The deposit of powder residue from the dis- 
charge of black powder may occur at ranges of 3 to 6 feet or more, while 
smokeless powder may project none within a few inches of the target. 
Metallic deposits. Walker finds that molten lead derived from the dis- 
charged bullet could be detected in decreasing amounts up to 6 inches from 
the target but Moritz notes that particles of metal can be carried for a dis- 
tance of several feet from the target. Smoke. Walker states that the 
products of combustion of smokeless powder generally have a range of 12 to 
18 inches, while Snyder places it at 18 to 24 inches. Moritz makes the 
general statement that targets “less than 12 inches from the muzzle . . . will 
often be blackened by the smoke of the discharge.” Burning. The range 
of fire indicated by burning of the target is said to extend rarely beyond 6 
inches and to be present invariably at less than 3 inches (Moritz). It is 
agreed that with smokeless powder no burning may be observed at ranges 
of. a few inches. According to Walker (following Weiman) “singeing” is 
observed generally with black powder charges at ranges of 8-12 inches, and 
sometimes at 20 inches. Contact shots. Infra-red photographs are well 
suited to the demonstration of patterned markings corresponding to features 
of the particular muzzle in contact with the target at the time of discharge. 
Observations tending to show extensive disruption of the subsurface of the 
target and the deposit of smoke, metals and powder within the wound rather 
than upon the surface serve to support the view that the muzzle of the gun 

Yet, many courts, after reviewing conflicting, confused evidence of lay and expert 
witnesses, probably agree with Judge Fox in McDaniel v. Met. Life Ins. Co., 119 W. Va. 
650, 195 S. E. 597 (1938) ; “The authorities on gunshot wounds do not lay down any in- 
flexible or infallible rule as to the presence of .powder burns in any case; whether they 
appear, and if so, to what extent, depends on the character of the gun used, the kind of 
powder, the distance from the body, and many other conditions and circumstances.” See, 
also, cases collected in 17 Amer. & Eng. Anno. Cases 36, and Herzog, p. 241. • In the case of 
Gamer v. N. Y. Life Ins. Co. (C. C. A. 9, Mont.) 76 F. (2d) 543 (1935), the court in dealing 
with a rifle wound in the mouth took judicial notice of ricochet phenomena and finally ac- 
counted for the location of a bullet hole in the ceiling. It assumed that the inside of the 
skull was a smooth surface, that the bullet struck at a slight angle, etc. I In tie McDaniel 
case, supra, the pistol and unfired cartridges were turned over to a constable who later died, 
“and neither the pistol nor the cartridges could be located and produced at the trial.” The’ 
bullet was found and turned over to a relative of tlie deceased but he died and that bit of 
evidence was not produced ! The wound was washed by a physician and he “did not observe 
any powder marks.” No inquest was held but the coroner in another state where the body 
was buried examined it for powder marks after it had been embalmed and prepared for 
burial. The plaintiff introduced evidence of tests made to show that “powder burns” would 
have been present if the insured committed suicide. The court, noting all of this, held that 
the only way that the jury could have reached a verdict for the plaintiff was by indulging in 
conjecture and mere possibilities.” , ^ 
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was pressed against the target at the moment of firing.®^ Blood found in 
the barrel or on the muzzle of a gun is evidence of a contact shot.®® Shotgun 
wounds. Shotgun wounds will show the features of bullet wounds already 
described but in addition will be distinguished either by the presence of 
larger wounds where the gun is discharged within a range of 10 feet or by 
the characteristic dispersion pattern of the shot at greater ranges. In con- 
tact shots extensive disruption of the subsurface and even -of entire body 
cavities is likely to occur. In contact shots of the head the entire skull, brain, 
and face may be distorted beyond recognition. 

B 

Poisoning 

Suicidal poisoning may result from the inhalation of gases, fumes or 
vapors, or from the taking of liquid or solid poisons by mouth. A death 
from carbon monoxide inhalation may or may not be a death from a “poison” 
or “poisoning” within the meaning of an exclusion in an insurance policy, 
since death usually results from anemic anoxia.®® 

The medical witness, after once determining that death resulted from 
asphyxiation or poisoning, will be of little assistance in the determination 
of whether the death was accidental, suicidal or homicidal. Marks on the 

»’N. Y. Life Ins. Co. v. Newport, 1 Wash. (2d) 511, 96 P. (2d) 449 (1939), shotgun 
wad in the heart; Gordon v. Mut. Life Ins. Co. (D. C., La.), 37 F. Supp. 873 (1941); 
Travelers Ins. Co. v. Wilkes (C. C. A. 5, Fla.), 76 F. (2d) 701 (1935) ; Gorham v. Pac. 
Mut. Life Ins. Co. (C. C. A. 4, N. C.), 114 F. (2d) 97 (1940). In the Gorham case the 
autopsy physician concluded that the revolver wound to the head was a contact wound. 
“This was shown by the absence of branding or burning of the skin surrounding the wound, 
the presence of unexploded particles of powder in the brain where the bullet was found, and 
injury to the skull which could only be explained by the explosion within the skull of 
gases injected at the time of the shot. While there would be an absence of branding in die 
case of a shot made 12 inches or more from the head, as well as in the case of one made witli 
the muzzle of the pistol pressed against the head, the presence of unexploded particles of 
powder within the wound and the injury to the skull from exploding gases could only be 
explained on the theory of a contact shot. The expert witness relied on by plaintiff was not 
present at the autopsy and had never so much as seen the body of tlie deceased or examined 
the wound or the condition within the skull. His testimony was entirely hypothetical and 
devoid of probative value.” One interesting and repeated result of contact bullet wounds 
to the skull is a suggillation of blood around and beneath the eyes and, in some cases, in 
other parts of the skin or scalp. In one case where such marks were not explained to the 
court and jury it was held that they might indicate an assault preceding homicide, aii ac- 
cident in other words. On a second trial, these discolorations were explained on a scientific 
basis so that the court reversed the case outright, denying recovery despite the testimony 
of a gun expert that it was impossible for the deceased to have fired the gun himself and to 
have left no “powder burns,” as disclosed by his tests ! The two opinions in this case should 
be “required reading” for everyone interested in the problem under discussion. Bryan v. 
Aetna Life Ins. Co., 25 Tenn. A. 496, 160 S. W. (2d) 423 (1941), s. c. 174 Tenn. 602, 130 
S. W. (2d) 85 (1939). 

Reliance Life Ins. Co. v. Burgess (C. C. A. 8, Mo.), 112 F. (2d) 234 (1940). 

Much of such evidence was received in the case of Cleaver v. Central States Life Ins. 
Co., 346 Mq. 548, 142 S. W. (2d) 474 (1940), and the court concluded that the question of 
whether carbon monoxide is a “poison” was one for the jury to decide. This decision 
should not be criticized until one has attempted for himself to obtain a satisfactory definition 
of “poison” from scientists or jurists. See 110 A. L. R. 1276; 131 A. L. R. 1061. When is 
a drug a “medicine” and when is it a “poison” ? Is alcohol a poison ? How about the bar- 
biturates which have a lethal dose quantitatively less than numerous well-recognized poisons ? 
Compare: Aubuchon v. Met. Life Ins. Co. (C. C. A. 8, Mo.) 142 F. (2d) 20 (1944) and 
Feldmann v. Conn. Mut. Life Ins. Co. (C. C. A. 8, Mo.) 142 F. (2d) 628 (1944). 



MEDICOLEGAL PROBLEMS 


S3 


body may indicate either an accidental fall or homicidal violence. Almost 
all other evidence aiding the jury will be non-medical testimony. 

1. Asphyxiation 

As far as statistics are reliable, it is found that suicide by carbon mon- 
oxide asphyxiation accounts for about 25 per cent of all suicides, and is the 
choice of method in urban centers.^®” The investigator should carefully 
note the position of the body with relation to the source of the gas and the 
presence or absence of methods of increasing its concentration or directing 
it into the deceased’s lungs. The suicide is often found leaning over, upon 
or near a gas stove, and in one case had arranged a small pillow of cloth to 
make it more comfortable for him to place his forehead upon the grates. A 
blanket or shirt or other means may be devised as a hood to increase the con- 
centration.’ Suicides in autos usually conduct the gas from the exhaust with 
a hose. The windows and doors of the room or car are found closed, and, 
in many instances small openings are blocked with rags, carpets or papers. 
More than one stopcock of a gas range will often be opened, and the absence 
of burnt matches nearby or the absence of cooking utensils on the stove will 
indicate that there was no accident. It is possible, of course, for the deceased 
to have fallen, from disease or accident, then to have struck the gas cock, 
opening it, and died of gas asphyxiation while unconscious from other 
causes.^®^ It may be possible, too, for the gas cock to have been opened un- 
wittingly or accidentally by the deceased or others and then later, while sleep- 
ing, to have been overcome by the gas. 

When the deceased is found in a garage dead from the inhalation of gas 
fumes, inquiry should disclose whether the doors had been shut or locked 
and for what reason. Was the motor still running, and how much gasoline 
had been consumed, and still remained? Was the ignition key on? Were 
there any tools lying around or near the deceased, and was there any grease 
on him? In other words, was there any indication that he was repairing 
the car? Occasionally it will be shown that the car needed repair, that de- 
ceased said he was going to repair it, etc. 

It is possible to commit suicide by the inhalation of motor exhaust in 
the open without a hood by lying with the face close to the pipe.^®^ Because ’ 
of the lack of expert evidence and scientific proof, the usual circumstantial 
evidence will fail clearly to demonstrate whether death was accidental or 
suicidal in most cases where the deceased is found dead from the inhalation of 
motor exhaust fumes. The smallest scraps of evidence will be used to sup- 

Cullen T. J. U. : War-time Prosperity Lowers Suicide Rate, The Spectator 151:8, 
1943; Statistical Report of the Chief Medical Examiner of New York City, 1941, pp. 4-5- 
Report of the Maryland Post-Mortem Examiners Commission, Summary of Deaths 1942 • 
Annual Report of the Chief Medical Examiner of the County of Essex N. J. 1942 p. 12 • 
Annual Repgrt on Vital Statistics of Mass., 1942, p. 212. ’ > > • » 

^01 Herzog, p. 229. An analysis of a blood clot (hematoma) in the tissues for carbon 
monoxide will disclose whether the injury was received before or after the inhalation of the 
gas. 

Snyder, p. 177, has photographic proof. See f. n. 103, infra. 
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port a tHeory of accident or homicide, and the courts seem reluctant to accept 
as conclusive even the strongest evidence of suicide.^®® 

2. Liquid and Solid Poisons 

(a) In what form and manner was the poison taken into the body? 

The investigator, medical and non-medical, should first determine if 
poison caused death, and, if so, what type it was. He will want to know the 
form in’ which it was administered, the container in which it was kept, how 
much was taken and how much was left.^“* The suicide (like many medical 
witnesses !) usually does not know the lethal dose of the poison used and will 
take an excessive amount. Death may occur before all of the poison is 
absorbed from the stomach. That poison which is left in the stomach could 
not have caused death, unless it was a corrosive poison, and yet time and 
again the medical examiner will believe that the cause of death has been 
proved by an analysis of the stomach contents alone without either a quali- 
tative or quantitative analysis of the tissues. Many qualified pathologists 
are not competent toxicologists, so that in any case of suspected death from 
poisoning liberal quantities of all body fluids and tissues should be preserved 
for expert toxicological examination.^**® 

The suicide may dilute a corrosive poison or use other methods to mix 
and administer it, thus indicating his intent. If he obtained it under pre- 
text, that raises a suspicion of suicide. 

103 For instance, in Allison v. Bankers Life Ins. Co., 230 la. 995, 299 N. W. 889 (194p, 
where deceased was found lying near the exhaust pipe of his car in a secluded woods, with 
his shirt in a position to suggest that it had been used as a hood, and with the i^ition on and 
hand throttle pulled out, the court said: ‘‘If decedent had intended suicide by inhaling mon- 
oxide gas, it is unlikely he would have attempted it outdoors.” But would the court have 
declared it suicidal had the death occurred in a garage? This speculation about what the 
court would have done had it been in the deceased’s shoes may be found throughout judicial 
opinions. Thus, another court pointed out that the insured surely did not commit suicide 
with a rifle in a closet, because ‘‘a much more plausible appearance of accident could be 
simulated somewhere on the proposed fishing trip.” Gamer v. New York Life Insurance 
Co. (C, C. A. 9, Mont), 76 F. (2d) 543 (1935). So uncertain is the evidence in carbon 
monoxide deaths that although they are unquestionably among the leading methods of 
suicide, they are very infrequently contested in court proceedings in suits for insurance. 
Gunshot wounds, on the other hand, are subject to more scientific analysis, and therefore 
furnish twice as much litigation as all other methods combined. 

i®*One of the best illustrations of the unreliable nature of lay testimony and the dif- 
’ ficult problem confronting an appellate court is Bock v. New York Life Insurance Co. (un- 
reported, Tenn.), 1 CCH Life Cases 21 (1938). A youth bought potassium cyanide on a 
pretext and, after taking some of it in his room, walked past his mother into_ the yard, fell 
and was supposed to have struck his head. There was no autopsy. The family doctor dis- 
agreed with another doctor as to the appearance of the body, the presence or absence of 
bruises and blood and the cause of death. The sister claimed that she found the bottle of 
poison in the yard still wrapped. The druggist who sold the poison weighed it and found 
that 60 grains were missing. The undertaker, a relative of the deceased, said that when he 
talked to the druggist, the latter was uncertain whether any of the poison had been removed. 
The jury returned a verdict for the beneficiary, but the court reversed the judgment. 

McNally; Walker, Joseph T. : Scientific evidence in poisoning cases. Clinics, 1943, i, 
1520; Report on the Autopsy, an outline prepared by a Conference Group on Pathology of 
the National Research Council, Jr. Tech. Meth. and Bull. Internat. Assoc. Med. Mus. No. 
XXIII, pp. 65-70, 1943; Maldeis, Howard, J. : Post mortem examination in cases of sus- 
pected poisoning. Am.. Jr. Clin. Path., 1943, xiii, 165; Gettler, Alexander O. : The significance 
of some toxicologic procedures in the medicolegal autopsy, Am. Jr. Clin. Path., 1943, xiii, 169; 
Jetter, Walter W. and McLean, Regina : Biochemical changes in body fluids after death. Am. 
Jr. Clin. Path., 1943, xiii, 178. ' 
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(b) What was the deceased’s mental and physical reaction to the poison? 

The poison may be fairly easy to distinguish from harmless substances 

by size, shape, color, container, odor and taste. If the poison was caustic, 
the deceased must have known what was taken as soon as it touched the 
lips and tongue. Then why was it swallowed? Why was it not expelled? 
Why were there no burns on the chin or face? The deceased may have been 
drunk, drugged, or sleepy, or in some other condition explaining why the 
poison was taken. However, if the deceased discovered what he took before 
losing consciousness, then he most certainly would have sought aid or made 
some outcry of pain, unless suicide had been intended.^®® 

In many poisoning cases there will be much testimony and disagreement 
about the outward appearance of the deceased, the “look on his face,” and 
the position of the limbs, all of which may or may not be considered by a 
jury as indicating accident or suicide or even death by some other means. 

(c) Did the deceased know the deadly character of the poison taken and 
the quantity he took ? 

Idiosyncrasy to a drug, medicine or poison may cause an “accidental 
result.” So also where the deceased did not know either the proper medic- 
inal dose or the lethal dose, it is conceivable that he took an “overdose” of 
some “medicine” with lethal or poisonous effect.^®® Alcohol or some other 
substance or condition of the body may have created a synergistic or en- 
hanced effect of a non-lethal dose of “medicine” so that it became poisonous 
and resulted in death.^®® In almost every litigated case of death by poisoning 
some effort will be made to show that the deceased mistook the poison for 
some medicine of similar odor, taste, color, size, shape or container. 

(d) What was the occasion for use of the poison? 

In some cases there could have been no other occasion for the purchase, 
concealment and then ingestion of the poison except suicide. However, it 
may be shown that the poison was purchased and used as a medicine or 
sedative or to kill rats or to use in the deceased’s trade. Poisons are found 
in almost every household, and, unfortunately, many are poorly marked or 
their proper use unknown. 

C 


Hanging 

Suicide by hanging is common in males and death by hanging is such 
strong prima facie evidence of suicide that the mere proof of hanging should 
1®® f. n. 68, supra. 

. lo^See: 152 A. L. R. 1286; Bauder, Reginald, I.: Sulfa Drug Poisoning as an Ac- 
cident, Proc. Ins. Law Sec., Amer. Bar. Assoc., p. l52 (1944). 

108 'Would the death be accidental or caused by “accidental means?” See 111 A. L R 
1286, and annotations cited. 

_ 100 Walker, J. T., op. cit. supra, f. n. 105, p. 1534; Jetter, W. W. and McLean, R.: Syner- 
g'stic effect of phenobarbital and ethyl alcohol. Arch. Path,, 1943, xxxvi, 112; Dille, J M 
and Ahlquist, R. P. : Synergism of alcohol and sodium pentobarbital, Tr. Pharm. and’Exoer 
iherap., 1937, Ixi, 385. ■ ' 

Taylor, p. 427; Glaister, p. 218: Four-fifths of such suicides are males. Taylor n 
427, and see reports in f. n. 100, supra. ’ 
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overcome the presumption against suicide, dispense with proof of motive and 
cast the burden of going forward with the evidence upon the party claiming 
that death was accidental. Accidental hangings are rare, but may occur 
as a result of “experiments,” usually involving youths.^^^ If there has been 
a fall, accidentally resulting in hanging, attendant bruises and other circum- 
stances may show the absence of suicidal motive or mechanism. The medi- 
cal witness will not be able to show from a mere examination of the body 
that the death was accidental rather than suicidal,^^® but he may be able to 
show that it was homicidal, not suicidal, or that the body was strung up 
either during life or shortly thereafter to conceal the crime.^^^ There are 
numerous cases reported in which persons have hanged themselves in a sit- 
ting or even lying position.^^® If the body is completely suspended, there 
should be a chair or other object nearby to explain self-suspension, otherwise 
homicide is indicated.^^® 


D 

Miscellaneous Causes 

Bhint Impact. Of the thousands of deaths that occur each year as a re- 
sult of motor vehicle and train collisions, there are comparatively few due to 
suicide, for the two reasons which commonly determine the choice of 
method: (1) the result is not certain, and (2) pain and disability may pre- 
cede death. It is difficult to distinguish between suicide and accident in this 
class of cases, and the medical witness can be of no assistance except in 
finding disease which may have caused an accident. However, eyewitnesses 
may be able sufficiently to show that the death was deliberate,^^® and other 
sources of circumstantial evidence mentioned elsewhere in the paper may 
make the finding conclusive. It is strange that the law, which permits a 
finding of willful and wanton misconduct on the part of a motorist, is re- 
luctant to reach a similar result where the intent to destroy is directed against 
one’s self. 

Ill Webster v. New York Life Ins. Co., 160 La. 854, 107 So. 599 (1926) ; Taylor, p. 428; 
Moritz, p. 164 ; Smith, p. 256 ; Webster, p. 95. 

Taylor, p. 427; Draper, p. 288; Kerr, p. 137; Gonzales, pp. 261-262; Snyder, p. 141. 

iisWitthaus & Becker, vol. 2, p. 241; Taylor, p. 427; Herzog, p. 224; Draper, p. 288; 
Gonzales, p. 262. 

11^ Smith, p. 257 ; Moritz, pp. 166-167 ; Snyder, p. 143. 

11® Snyder, p. 142; Smith, p. 256; Gonzales, p. 261; Taylor, p. 430; Draper, p. 288; 
Witthaus & Becker, vol. 2, p. 281. 

11® Smith, p. 256. 

Ill In the City of New York in 1941, there were 1059 suicides of which only 23 resulted 
from a jump in front of an auto or train. In the same year there were_ 607 pedestrian high- 
way and train deaths due to accident. See -f. n. 100, supra. Neither juries nor courts are 
willing to find suicide in this class of cases, and a successful defense on that theory is rare. 

11® Kerr, p. 105; Webster, p. 151, and pp. 157-158; Herzog, p. 286; Gonzales, p. 108; 
Smith, p. 124 and p. 133; Taylor, p. 266; Snyder, pp. 77-78; Glaister, p. 381 and p. 389; 
Witthaus & Becker, vol. 2, pp. 94-95 ; Draper, p. 378. 

11® In International Life Insurance Co. v. Carroll (C. C. A. 6, Tenn.), 17 F. (2d) 42 
(1927), a federal judge, hopelessly in debt, involved in speculations which wrecked a bank 
and, called upon to resign by the bar association pending grand jury investigation, which 
resulted in indictments, ran his car off the road and straight into a ditch. The court held 
that there was substantial evidence of an accident. 
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Fall or Jump. The “fall or jump” verdict of coroners’ inquests became 
common in the depression of the early ’30’s. There is little medical evidence 
which can be adduced to distinguish between the accidental fall and the 
suicidal jump, beyond showing, perhaps, physical and mental disorders or 
impairments which could account for the injury/^® 

However, much circumstantial evidence may be marshalled to help the 
jury. It should be shown whether the deceased knew of the imminence of 
danger, whether the hall was dark when he fell down the elevator shaft, etc. 
There may or may not have been an occasion for the deceased to be in the 
window, on the balcony or roof or other place from which he fell. He may 
have been looking down at his wife who had just fallen from the window,^®^ 
or he may have been trying to get a better view of the harbor,^^^ or he may 
have been just casually sitting in the window waiting to sign over his home, 
insurance and other property to escape a prosecution for embezzlement.^^® 

The condition of the shade, window and screen before and after the fall 
may show that they were all deliberately raised and not accidentally pushed 
open. Marks on the ledge may show that the deceased climbed into the 
window. Measurements and photographs should be made of the place from 
which deceased fell, the relative location of all objects (such as radiators and 
chairs) in the room to show whether the deceased could or could not have 
accidentally fallen or whether he deliberately climbed into the opening. The 
suicide will often sit on a ledge for quite a time before summoning enough 
courage to jump. Therefore, there are usually more eyewitnesses to suicidal 
jumps than to other methods of self-destruction.^^* Moreover, they are com- 
monly accomplished in public places, and in some cases with apparent utter 
disregard of the safety of others. 

Examination of the body by the medical witness will not show anything 
to differentiate a jump from a fall, unless the height was not great, and in 
such cases it is of slight importance to show the parts of the body which re- 
ceived the first impact. 

There is one type of expert evidence to which resort is frequently made. 
Measurements of the distance of the vertical fall, the distance of the impact 
from the place of fall, and the weight of the body may be used in computing 
whether the deceased either fell or jumped. In, one case the deceased who 
had been sick in. a hospital, was depressed and had threatened his life, was 
found 14 feet from the wall of the hospital under his window which was 


^ A discouraging example of poor reasoning is that of Smith v. Durham Life Insurance 
Co., 202 S. C. 392, 25 S. E. (2d) 247 (1943). The deceased fell or jumped from the fifth- 
floor window of a hospital. The back of his head was “bashed in” by the fall. This was part 
of the evidence from which it was inferred that he fell and did not jump! 

121 "The unusual, stranger-than-fiction case of Lincoln Pet. Co. v. New York Life Ins 
IIS F. (2d) 73 (1940), partially reviewed in f. n. 57, supra. 
^"“Connecticut General Life Insurance Go. v. Maher (C. C. A. 9, Colo.), 70 F. (2d) 441 


123 Oubre v. Mutual Life Insurance Co. of N. Y. (La. A.) 21 So. (2d) 191 (1945). 

124 Even an eyewitness will not be able, in some cases, to make the distinction between 
accident and suicide. Compare majority and dissenting opinions in Lincoln Pet. Co v New 
York Life Insurance Co. (C. C. A. 7, 111.), 115 F. (2d) 73 (1940). 
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30 feet from the ground. A professor of mathematics testified that the body 
must have been travelling at about 30 miles an hour (about 45 feet a second) 
when it hit the ground; that under such circumstances it would not bounce; 
and that considering the measurements given the position of the body indi- 
cated an expenditure of horizontal energy at the window level which would 
be equal to a 4 foot 4 inch standing broadjump.^^® In another case a physi- 
cist computed the horizontal velocity of the body at the window level to be 
1 1 feet per second, equivalent to a trotting run, and said that if the deceased 
had fallen, rather than jumped from the window 40 feet from the ground, 
he would have been found only 2 or 3 feet from the wall instead of the actual 
distance of 17 feet.^^® 

Drowning. It is usually impossible for the medical witness to determine 
whether a death by drowning is accidental, suicidal or homicidal in absence 
of rriarks on the body indicating injury before immersion in water.^'^ It is 
often difficult to be certain that death resulted from drowning, especially 
where the body is recovered days later and has undergone putrefaction or 
has been damaged by marine life or ship propellors in such a way as to con- 
fuse the determination of the cause of such changes and wounds. 'The 
medical examiner will be called upon to state how long the body was in the 
water, whether death occurred before or after immersion, whether certain 
marks or physical changes occurred before or after entry into water. The 
answers to these questions may or may not help in determining the circum- 
stances attending the immersion and death. Here again disease, alcoholism 
and other facts which may be disclosed to the medical examiner or by in- 
vestigation will assist in determining the cause of drowning.^^® 

Did the deceased know of the dangers involved, the depth of the water, 
the swiftness of the current, the presence of tidal currents or the whirlpool, 
etc.? , What occasion did he have to be near or in the water? Was he on 
a fishing trip or gathering driftwood? Could he swim? Was the bank 
steep and the ledge slippery ?■ Was the breath apparently knocked out of him 
when he became sleepy and fell off the bridge as he was sitting on the rail, 
and did he struggle with death for a moment before he was pulled under ? 

In a recent case the deceased was shown to have been in a desperate fi- 
nancial condition, and his relations with his wife were strained. After 
gambling all night he returned home at 5 ;00 a.m. His son unchained the 
door, but neither his son nor wife would speak to him, so he left the house. 
That afternoon he was found face down, drowned in a lily pond or fish pool 

Hill V. New York Life Insurance Co., 322 111. A. 690, 54 N. E. (2d) 88 (1944), s. c. 
307 111. A. 381 N. E. (2d) 183 (1940). 

Christensen v. New England Mutual Life Insurance Co., 71 Ga. A. 393, 31 S. E.' (2d) 
214 (1944), s. c. 197 Ga. A. 807, 30 S. E. (2d) 471 (1943), s. c. (unreported, Ga. A.), 9 CCH 

s^s 268 

i27Witthaus & Becker, vol. 2, p. 329; Draper, pp. 268-269; Taylor, p. 414; Smith, p. 
274 ; Gonzales, p. 286 ; Webster, pp. 101-102 ; Glaister, p. 194 ; Kerr, p. 130. 

Moritz, p. 170; Draper, pp. 261 and 270; Gonzales, pp. 282-286; Witthaus & Becker, 
vol. 2, pp. 326-332; Smith, p. 269; Taylor, pp. 409-410; Snyder, p. 156. 

Gonzales, p. 279; Smith, p. 274; "Taylor, p. 415; Draper, p. 268; Snyder, p. 157. 

W“HaU V. Progressive Life Ins. Co., 61 Qa. A. 792, 7 S. E. (2d) 606 (1940), 
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in back of his home. It was 7 feet long, 5 feet wide and 2 feet deep, and, 
with the body in it, the water was about 16 inches deep. The steps leading 
to the pool were unstable and loose; an almost empty whiskey bottle was 
nearby; there were several deep, long cuts on the deceased’s head, one of 
which a doctor said “was of itself sufficient to cause unconsciousness” ; and 
“what appeared to be blood” was in the pool. It was the theory of the wife, 
beneficiary under policies providing accidental death benefits for which suit 
was brought, that her husband went to the fish pool to repair a leak in the 
bottom or to rearrange the cattails about the location of which he had argued 
with his wife a few days before; that he had been drinking and lost his bal- 
ance when the step turned, causing him to fall, strike his head, become 
unconscious and drown. .The jury evidently believed this theory and re- 
turned a verdict for the widow. The court on appeal reversed the judgment 
and ordered judgment for the defendant. 

Strangulation, Suffocation, Smothering, Choking, and Asphyxia {other' 
than by Hanging, Drowning and Poisoning). It is rare to find either ac- 
cidental or suicidal deaths by any of these methods.^^ Most strangulations 
are homicidal. Attendant circumstances, other than those furnished by the 
medical jurist, will be of greatest importance.^®® Infancy, alcoholism, drugs, 
imbecility, epilepsy, and various other diseases, are factors in accidental 
deaths within this group.^®^ Cases of the accidental lodgment of food or 
other articles in the throat, trachea, or lungs, causing death by obstructive 
asphyxia, are reported from time to time.^®® Strangulation by one’s own 

181 have omitted one important bit of evidence to show how strong circumstantial 
evidence may be and yet be misleading. A long suicide note was found at 8 .'30 a.m., show- 
ing the motive (domestic trouble) and advising his wife: “You’d better destroy this note, for 
anything that happens to me must be an accident. Remember thatl It’ll make a lot of 
di&rence in your insurance. That ought to keep you quiet for money means more to you 
than anything else, and the knowledge of this note would mean that you would collect about 
$5,000 less insurance. $5,000 ought to keep your mouth shut, but it’s up to you.” The wife 
at first wanted to destroy the note unread; her son prevailed upon her to read it; she did 
and tore it up, being tmable to find a match to burn it, and threw it into a garbage sack. 
Later she turned over the pieces to the coroner. At trial she testified that her husband had 
written a “scare note” before, but the court found that her testimony was “uncertain and 
unsatisfactory.” The note found was written two days before death and after a quarrel, 
during which his wife belittled him in front of others, and, according to her testimony, she 
had followed him “dear out to the street" to get him “out of the mood he was in.” Home 
Life Ins. Co. v. Moon (C. C. A. 4, W; Va.), 110 F. (2d) 184 (1940). Compare: Bert- 
schinger v. New York Life Ins. Co., 166 Ore. 307, 111 E. (2d) 1016 (1941), where a 
naturopathic physician guilty of one illegal abortion and on parole told his lawyer he would 
jump in the river before he would go through another case in court like that. Eight days 
later he killed a girl by the same method and was told it would be a coroner’s case. Two 
days later he was drowned. A verdict for plaintiff was affirmed. Clearer thinking is found 
in Koycheff v. Mutual Ben. H. & Acc. Assoc., 305 Mich. 660, 9 N. W. (2d) 883 (1943) and 
Equitable Life Assur. Soc. v. Irelan (C. C. A. 9 Mont), 123 F. (2d) 462 0941), both being 
cases of drowning. 

In New York City in 1941, out of a total of 5,555 violent'deaths investigated, there 
were only 63 deaths from asphyxiation other than hanging, drowning or poisoning. Sta- 
tistical Report of the Chief Medical Examiner of New York City, 1941, p. 14* Smith 
j prater, P- 306 ; Witthaus & Becker, vol. 2, p. 241 ; Taylor, p. 440 ; Gonzales, p. 276! 

_ 138 Taylor, p. 445, comments that "without circumstantial evidence the best medicai 
opinion in these cases (of strangulation) will often amount to nothing.” 

1®^ Moritz, p. 162 ; Smith, p. 263 ; Gonzales, p. 274, 

deaths resulting from obstructive asphyxiation in New York Citv in 
1941 were from this means, f. n. 132, supra. > v.ity m 
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hands or by ligature using a tourniquet device is possible, although medical 
experts may be found with a contrary opinion.^®® There are a few cases re- 
porting death by the voluntary blockage of the air passages with all manner 
of missiles, with self-destructive intent, but such persons are usually mentally 
defective. Electrocution may cause death by respiratory failure or ven- 
tricular fibrillation. Several suicides by this method have been reported but 
accidents are much more common.^®^ 

One case well illustrates the uncertainty of much evidence introduced in 
all cases where the problem of accident or suicide must be solved. A. man 
earning $18,000 a year but over $1,000,000 in debt but with no other ap- 
parent motive for suicide is said to have contracted neuralgia in his head from 
a heavy fog. He used an electric heating pad and obtained relief. He was 
found dead in his room with the cord from the pad in a noose around his 
neck, and the other end of the cord tied to the wires of an incomplete electric 
fixture. There was some dispute about the position of his body, the tight- 
ness of the cord and whether, as he lay against the wall, the cord was taut. 
Three physicians who performed an autopsy described a typical hanging 
bruise running around the neck, a small bruise on the side of the neck, and 
no evidence of an electric burn. One embalmer said that one mark “seemed 
like a burned place similar to an electric burn,” and the other embalmer said 
the mark “appeared to be a burn and was brown and parched looking.” 
An electrical expert showed how it was “possible” for a current to pass 
through the wires and into the body and said that fine wires in the knot were 
beaded “as though an arc had jumped across which would probably have 
caused a shock.” He also said that 120 to 130 volts were “not supposed” to 
be enough to kill a man, but that there was uncertainty about it; that some 
persons were more susceptible to shock than others and that certain parts 
of the body were more sensitive than others. 

The beneficiary first advanced the theory of murder, but this the court 
rejected for the reason that there was no evidence to support it. 

The beneficiary then showed that a few weeks before her husband’s 
death a friend of his was found dead from what appeared to be self-strangula- 
tion with a shoestring; that her husband had doubted this as possible and 
on one occasion undertook to demonstrate with his necktie that this was not 
possible ; that her husband was of “an experimental turn of mind” and must 
have been attempting to demonstrate that his friend had not committed sui- 
cide ; and that he probably electrocuted himself accidentally. The court said 
that this was pure conjecture; that “it is inconceivable that deceased would 
conduct, in solitude, q pointless experiment of so dangerous a nature” ; that 
“reasonable men do not so recklessly trifle with death”; that whether the 
deceased died of strangulation, electrocution or both, he was killed as he 
had pre-arranged ; and that the lower court had properly directed a verdict 

^®®Kerr states that “suicide by this means is out of the question,” p. 138. Compare 
Gonzales, p. 272; Taylor, p. 440; Witthaus & Becker, vol. 2, p. 241; Smith, p. 260. 

Snyder, p. 227 ; Smith, p. 241 ; Gonzales, p. 296. 



MEDICOLEGAL PROBLEMS 


61 


for the defendant. It may also be mentioned that eleven months after the 
death the coroner held an inquest at -which the jury found that the death 
resulted from “external violence or homicide.” The record of the inquest 
was properly excluded from evidence.^®® 

Cutting. It is not uncommon that a person will die of accidentally in- 
flicted incised wounds of the neck or wrists, but in virtually all of such cases 
the surrounding circumstances will clearly point to the cause of the 
wounds.^®® The difficulty does not lie in reaching a choice between accident 
and suicide, but rather in determining whether the wound was suicidal or 
homicidal. 

Suicidal wounds of the neck are usually found above the thyroid cartilage 
on the left side in right-handed persons and on the right side in left-handed 
persons.^® They may be either deep or superficial, regular or irregular, but 
are usually deep, ragged and slanting diagonally with the deepest cut at the 
beginning of the stroke.^*^ Multiple strokes of the instrument maybe found 
in one wound.^^® Most characteristic of all are several superficial cuts at the 
beginning of the wound, the so-called “hesitation” marks of the suicide.^^® 

An interesting case is that in which a man was found bleeding profusely 
from a deep cut of his right wrist, a long blood-stained knife nearby. The 
medical examiner and another physician testified that the wound was self- 
inflicted because of the presence of “hesitation” marks. No other physi- 
cian testified. Yet the court held that other evidence made the case one for 
the jury rather than for the court to determine.^^ 

Stabbing. Where a stab wound is made with a knife or other hand- 
wielded weapon in a suicide, it is usually found in or near the region over the 
heart, although it may rarely appear elsewhere, and is directed from right 
to left in a right-handed person and from above downward.^^® Several stab 
wounds in a circumscribed area indicate suicide rather than homicide, and 
almost completely exclude accident.^^® ' Since the felo-de-se may stab himself 

American National Bank v. Continental Cas. Co. (C. C. A. 6, Tenn.), 70 F. (2d) 
97 (1934). 

188 Webster, p. 151; Gonzales, p. 210; Glaister, p. 359; Moritz, p. 38; Taylor, pp. 267- 
269; Snyder, p. 123; Witthaus & Becker, vol. 2, pp. 80 and 94; Kerr, pp. 94-96 and pp. 103- 
104; Smith, pp. 124, 128-129; Draper, p. 380. 

Moritz, p. 38 ; Taylor, p. 268 ; Witthaus & Becker, vol. 2, p, 78 • Snyder, p. 127 ; Smith, 
pp. 128-129; Gonzales, pp. 211-212. 

1^1 Kerr, pp. 103-104; Moritz, p. 38; Smith, p. 128. 

Kerr, pp. 103-104. 

^^3 Gonzales, p. 211; Moritz, p. 38; Smith, p. 129, Snyder, p. 127. 

_ 3*^ Facts purposely omitted, and this time showing the importance of circumstantial 
CTidence (compare f. n. 131, supra), are that the deceased, who apparently had no motive 
for suicide, was in the grinding and cutlery business and was found at his shop where he had 
been buffing large knives on a rag buffing wheel with a speed of 1400 r.p.m. ; that the wheel 
was wobbly and had a deep cut in it; that there were blood stains on the ceiling above and 
the floor below the wheel ; that the knife found had been partially buffed ; that the deceased 
had made plans to go to a show with his wife later in the ofternoon ; that when his wife 
arrived at the shop he sought her help. One confusing fact, never explained, was why the 
deceased did not rush away from the machine and seek aid instead, possibly, of lying down 
. by his machine until he was found. Kirschbaum v. Metropolitan Life Insurance Co 133 
N. J. L. 5, 42 A. (2d) 257 (1945). 

“5 Gonzales, p. 207; Smitli, p. 129; Draper, p. 380; Witthaus & Becker, vol. 2, pp. 73 75 

Gonzales, p. 208. 
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more than once through a single opening and since multiple stabbings in- 
dicate suicide, the examiner should carefully determine the course and num- 
ber of all wounds inside the body. Rarely a butcher or cook may run a knife 
into the abdomen by accident while drawing it toward himself.^^^ Falls and 
other accidents may cause an impaling of the body on some object, or flying 
splinters or glass may cause fatal stab wounds. In such cases, and in 
homicide, the pattern — ^multiple but general — and direction will usually show 
that there was no suicide. Surrounding circumstances are important. 

A man and his wife were in the kitchen and he was wiping the dishes. 
As he was wiping a paring knife she heard him say, “Here goes.” She 
looked at him and saw blood on his shirt. He laid down the knife, took a 
few steps and died shortly thereafter. A knife wound two inches deep had 
penetrated the heart. He had had business reverses, had threatened self- 
destruction and had been drinking. His wife, the beneficiary of an accident 
insurance policy, introduced evidence that he was in good health and spirits, 
in fair financial condition, had no domestic trouble, was temperate and jovial 
and liked to play with children, was given to mock heroics and “play acting” 
and frequently moved a knife toward his body, exclaiming, “Here goes,” and 
then turning the knife just before striking his body with his fist, for the pur- 
, pose of frightening others with this performance which he called the “Dutch 
act.” The court, in affirming a judgment for the beneficiary, held that there 
was substantial evidence that he accidentally killed himself.’^® 

Burning. Suicide by this method is rare.^®® It may be used for homi- 
cide or for concealment of a homicide or suicide by other methods. Death 
by burning is almost always accidental.^®^ Disease may be a direct or in- 
direct cause of the fire and thus possibly affect a recovery for accidental death 
benefits, but the same rule applies to almost all other apparently violent 
deaths and is beyond the scope of this paper. A careful consideration of all 
of the attendant circumstances together with such general inquiries suggested 
elsewhere in this paper will usually disclose whether the death was accidental 
or suicidal.^® Of chief importance will be a search for any marks of violence 
which may have indicated accident, suicide or homicide preceding the death 
by burning. 

In a recent case the deceased was suffering with rectal cancer and was 
confined to his room under opiates. He had day and night nurses ; the night 
nurse went off duty at 7 a.m. and the day nurse came on, duty at 8 a.m. His 
wife usually cared for him between 7 and 8 a.m. but on the day of his death 
left at 7 a.m. with the night nurse to whom the insured had made veiled 
threats of suicide. When the day nurse arrived at 8 a.m. she found the bed- 
Ibid. 

Gonzales, p. 208 ; Snyder, p. 126 ; Smith, p. 128. 

140 Missouri State Life-Insurance Co. v. Pater (C. C. A. 7, Ind.), 15 F. (2d) 737 
(1926). 

1®“ Glajster, p. 257; Smith, p. 237; Webster, p. 116; Gonzales, p. 292. 

i®i Smith, p. 236; Snyder, p. 170; Gonzales, p. 292. 

i®2 Glajster, p. 257; Taylor, p. 394; Kerr, p. 109; Smith, p. 236; Webster, p. 116. 

1®® Smith, pp. 237-238; Taylor, p. 394; Kerr, p. 109; Webster, p. lid 
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room on fire and the doors, which had been unlocked at 7 a.m., locked. The 
shades, which had been up when the night nurse left, were pulled down. The 
deceased was found dead with the lower part 'of his body burned and the 
odor of inflammable rubbing alcohol on the body, the empty bottle in a 
basket. There was some dispute whether a gas heater was near to or distant 
from his bed. It was plaintiff’s theory that papers had fallen off the bed 
and ignited it and that the deceased was unable to help himself in time. A 
doctor said that with opiates given to the deceased he would not have much 
feeling in his body. A jury returned a verdict for the defendant, but the 
lower court granted .a new trial on the ground that there was insufficient evi- 
dence to support a verdict of suicide. On appeal the conclusion was affirmed 
by the California Court of appeals. However, the California Supreme Court 
held that there was sufficient evidence to support a verdict either of accident 
or suicide but that it had no power to interfere with the trial court’s con- 
clusion that the case should be retried. 

VI 

CONCLUSIONS AND SUMMARY 

1. The problem of determining whether a death was accidental or suicidal 
frequently arises and is of great importance in coroners’ investigations, in- 
surance claims and workmen’s compensation proceedings. This determina- 
tion infrequently becomes necessary in several other fields of law. 

2. In cases arising in insurance law and under workmen’s compensation 
statutes, procedural rules relating to the burden of proof, presumptions, and 
the admissibility and sufficiency of evidence substantially affect the final re- 
sult and in many cases seem as important as real evidence. Strange and 
unjust decisions of juries and courts have been due to several misconcep- 
tions which should no longer be followed: (1) the continued recognition of 
the presumption against suicide without any effort to reexamine it from a 
scientific viewpoint to determine its present-day validity; (2) the application 
of this presumption in cases where it is obvious that the deceased did not love 
life or fear death enough to deter him from suicide; (3) the application of 
this presumption to various types of violent deaths which are statistically 
proved to be more commonly suicidal than accidental; (4) the adherence to 
obfuscated rules of evidence and the treatment of the presumption against 
suicide either as evidence or as a rule of law upon which the court may in- 
struct the jury or as a “fact of life” which the jury may consider along with 
other evidence in finding that a death was accidental; (5) the failure to dis- 
tinguish between suits on life policies where the burden of proving suicide is 
on the defendant, and suits for accidental death benefits where the burden 
of proving accident- is on the plaintiff and no burden of proving suicide is on 
the insurer ; (6) the departure of courts from rules of law universally applied 

Brooks V. Metropolitan Life Insurance Co. (Cal.), 163 P. (2d) 689 ('194‘i) c r 
(Cal. A.), 159 P. (2d) 424 (1945). ^ s. c. 
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in all other cases, notably those rules requiring the production of substantial 
evidence sufficient to remove an issue from the realm of mere guess and 
speculation.’^®® 

3 . Other factors contributing to unjust results where the accident-or- 
suicide problem arises are; (1) lack of proper medical, police and other in- 
vestigation at the scene and time of the injury; (2) failure to pursue all 
available avenues of investigation indicated at the time; (3) failure to obtain 
and preserve the evidence in a form in which it may be used without contra- 
diction later on; (4) the free employment of unqualified “experts” to testify 
about things they do not know but in a way for which their price was paid ; 
(5) incompetence of jurors to decide scientific controversies; (6) prejudice 
against insurance companies and employers and in favor of injured persons 
and widows; (7) all of the other unsavory results of ignorance and dis- 
honesty, both in and out of court by lay and expert witnesses. 

4 . Proof that a death was accidental or suicidal may be made by resort to 
either direct or circumstantial evidence, and in general this evidence may be 
described as External or Internal. External Evidence is directed to the 
physical facts and circumstances surrounding the death from which one may 
conclude whether the injury was self-inflicted.^ Internal Evidence is de- 
signed to prove whether this self-inflicted injury was intentional, and may 
be drawn from facts and events preceding, attending or following the injury. 

5. Medical jurists have laid down numerous general rules of little as- 
sistance in reaching a conclusion in any one particular case in which a death 
may have been either accidental or suicidal. 

6 . Specific problems related to various kinds of violent deaths have been 
examined. Except in the case of gunshot wounds, the medical witness will 
seldom be able to express an opinion, from an examination of the body alone, 
whether death was accidental or suicidal. After the physical cause of death 
is once established, the ultimate decision of whether a death was caused by 
accident or suicide will depend almost wholly upon non-expert evidence, ex- 
cepting again a death by gunshot wounds. In this one class of cases, the 
medical witness with a fundamental knowledge of firearms and reasonably 
accurate information concerning the weapon and cartridge used can furnish 
invaluable evidence of the relative position of the gun to the deceased at the 
time it was fired. 
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PENICILLIN IN THE TREATMENT OF PUTRID 

LUNG ABSCESS 

By Barnet P. Stivelman, M.D,, F.A.C.P., and Julius Kavee, B.S., M.D., 

New York, N. Y. 

During the last two decades our knowledge of the pathogenesis and 
pathological physiology of putrid lung abscesses has advanced remarkably. 
This inevitably led to great improvement in the quality of the surgical treat- 
ment of this serious disease so that an ever increasing number of such pa- 
tients are now being treated effectively by surgical means. 

At this time it is generally agreed that acute putrid lung abscesses which 
are accompanied by great toxicity or which show no rapid roentgenological 
improvement by medical measures, are best treated by early thoracotomy and 
pneumonostomy. This is also true of abscesses which progress, rupture into 
the pleural cavity, or give rise to persistent hemoptysis. 

In fact there is an increasing number of physicians who believe that all 
acute putrid lung abscesses, regardless of their size or the severe toxic symp- 
toms they engender, should be treated in this manner as soon as the diagnosis 
is made. This group has been encouraged in its beliefs by many writers, 
notably Neuhof and Touroff ^ who in 1940 reported the operative results in 
86 consecutive patients with acute putrid lung abscesses, 21 of whom had 
putrid empyema. Of these, 73 recovered, three died of septic complications 
post-operatively and four died of diseases other than the lung abscess. How- 
ever, many other physicians have not been so fortunate in their results with 
surgical treatment of this serious disease. Sweet ^ in 1940 reported a series 
of 125 cases of acute putrid lung abscess from the Massachusetts General 
Hospital. Of those operated on in this group 7.4 per cent died immediately 
post-operatively, 26.6 per cent died ultimately of the abscess or its complica- 
tions, and only 43 per cent were cured. Sweet concluded that the results of 
the surgical treatment of lung abscess were on the whole disappointing. He 
stated that if there is a good chance of spontaneous recovery operation should 
be avoided, but if one can be reasonably certain that spontaneous recovery 
will not occur, then the sooner the operation is performed the better. This 
attitude echoes an earlier view of Cutler ® who in 1936 stated that an inten- 
sive study of the case histories of the group he presented made it obvious 
that, if all such cases were submitted to operation, the mortality rate would 
be considerably cut down, but that in so doing we would submit to operation 
many patients who would have recovered spontaneously. 

As a matter of fact spontaneous recovery occurs only in a small per- 
centage of cases of acute pulmonary abscesses who seek hospital care. In 

* Received for publication January 25, 1946. 

From Medical Service of the Harlem Hospital, Dr. Oswald LaRotonda, Medical 
Director. 
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the Harlem Hospital in the past few years spontaneous recovery occurred 
in only eight, or 11 per cent, of 70 such patients. This recovery occurred 
only in patients who were not very toxic and had small abscesses, usually 
less than 3 cm. in diameter, with little perifocal pneumonia. 

However, it is not the purpose of this discussion to reconcile these oppos- 
ing views or to inject new material into the controversy, but rather to in- - 
dicate that because of the views of Sweet, Cutler and others many acute 
putrid lung abscesses in private practice and in hospitals are observed for 
protracted periods of time in the hope that they will recover under medical 
treatment. During this period serious and often fatal complications fre- 
quently arise, such as septic embolism, progression of the abscess with the 
formation of multiple abscesses, fibrosis, atelectasis and bronchiectasis in the 
lung involved, extension into the opposite lung, and rupture into the pleura 
with putrid empyema. Moreover, while waiting acute abscesses become 
chronic abscesses and these rarely if ever recover spontaneously. Most dis- 
tressing is the fact that patients with chronic abscesses are not cured with 
simple pneumonostomy, and the mortality rate is high, even with the best 
surgery, because of many grave complications. 

There is therefore a great need for a method of treatment which would 
(1) increase the rate of recovery without surgical interference, (2) decrease 
the number and severity of pre- and post-operative complications and (3) 
make operative treatment generally safer and 'more effective. 

When penicillin became freely available during the past year, we admin- 
istered it to 13 patients with putrid lung abscess in order to explore its 
potentialities. Sulfadiazine was employed concurrently despite the fact that, 
when used by itself, it had no appreciable effect on a small series of patients 
so treated. It was hoped, however, that it might have a beneficial effect on 
the perifocal pneumonitis. 

Although from 20 to 25 patients with acute putrid lung abscesses are 
admitted annually to Harlem Hospital, there were only 10 such cases in the 
hospital during 1944 and six during 1945. We are not certain whether this 
marked decrease in the last two years was fortuitous or due to the early and 
frequent use of penicillin in all kinds of pulmonary infection. As soon as 
the diagnosis of putrid lung abscess was definitely established and confirmed 
by roentgenograms the patient was given both sulfadiazine and penicillin. 
The sodium salt of penicillin was administered intramuscularly in doses of 
25,000 units every three hours. The sulfadiazine was given in the usual 
manner, sufficient to establish and maintain adequate blood levels. 

. Acute Putrid Lung Abscess 

Since October 1944 seven patients with acute putrid lung abscesses were 
admitted to the hospital. One of these recovered spontaneously before 
penicillin was used. The remaining six were treated with penicillin and 
sulfadiazine. These are presented in the order of their admission. 





Fig. 2. Case 2, I. R. A. Film taken April 24, 1945 showing diffuse infiltration with large cavity in the left lower lobe. • Consolidation with 

cavity at right base. B. Taken June 21, 1945 shows bronchiectasis in left lower lobe. 
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Case Reports 

Case 1. T. J., a 49 year old male negro was admitted to Harlem Hospital on Oct. 
21, 1944. He had suffered frorn frequent severe attacks of bronchial asthma since 
early youth. His temperature on admission was 102° F., pulse 120 and respirations 
30 per minute. He appeared distressed and seriously ill. He expectorated large 
quantities of fetid sputum. The thorax was emphysematous in type. Expiratory 
wheezes were heard throughout both lung fields and scattered moist rales throughout 
both lower lobes. The admission roentgenogram of the chest revealed confluent con- 
solidation of the entire left lower lobe with the moth-eaten appearance of early dif- 
fuse cavitation. A diagnosis of acute putrid lung abscess was made. On Oct. 22, 
1944 penicillin and sulfadiazine therapy was started and this was continued to Dec. 5, 
1944. He became afebrile and asymptomatic on Oct. 27. Serial chest films revealed 
continued clearing until Nov. 27 when the chest film was that of a normal lung. He 
was discharged on Dec. 8, 1944. 

Comment. This patient was seriously ill with bronchial asthma and 
acute putrid lung abscess. He responded to the penicillin and sulfadiazine 
therapy with complete disappearance of the lung abscess. 

Case 2. I. R., a desperately ill negress of 35 years, was admitted to Harlem 
Hospital on April 23, 1945. She gave no previous history of illness, operation or 
injury except cough for the preceding five weeks. Early in April she had a productive 
cough with blood streaked sputum. On April 16 she noted pain in the right lower 
chest. This became intense on the twenty-second, when she noted shortness of breath. 

On admission her temperature was 103° F., pulse 120 and respirations 32- per 
minute. The breath was foul and the sputum was profuse and putrid. There were 
dullness and large moist rales over the lower two-thirds of the left lower lobe. The 
chest film on admission revealed a large abscess cavity in the left lower lobe with 
pneumonic involvement of this entire lobe and considerable pneumonia with small 
abscesses in the lower lobe of the contralateral lung. The sputum contained no acid- 
fast bacilli. On April 25 a surgical consultation for pneumonostomy was requested 
and treatment with sulfadiazine and penicillin was started preparatory to the proposed 
surgical intervention. This treatment was continued until June 15. Three days after 
the therapy was started she had improved markedly and her temperature fell to 101° 
F. On May 5 her temperature became normal; she remained asymptomatic and 
afebrile and obviously was no longer in need of surgical care. Serial roentgenograms 
revealed continued clearing of the abscess cavities and the pneumonic infiltration. 
On May 10 the abscesses were no longer visible. On June 21 a bronchogram revealed 
dilatation of the bronchi of the left lower lobe. She was discharged on June 25, 1945 
and has been well and asymptomatic to the present time. 

Comment. This patient had bilateral acute putrid lung abscesses with 
suppurative pneumonia in both lungs. The widespread putrid infection of 
the lungs cleared fully and promptly on sulfadiazine and penicillin therapy. 
She was left with a residual bronchiectasis in the left lower lobe. She was 
gravely ill and it is doubtful that she would have survived the operation 
which seemed necessary when she was admitted. 

Case 3. L. McK., a 38 year old male negro, was admitted to Harlem Hospital 
on May 5, 1945. Throughout his life he had had frequent sore throats and nasal colds. 
He was well until April 22, 1945 when he began to' cough and expectorate blood 
streaked sputum. His appetite was poor, he fatigued easily and lost 25 lbs. His 




72 


BARNET P. ^TIVELMAN AND JULIUS KAVEE 


temperature was 104° F., pulse 124 and respirations 22 per minute. He was poorly 
nourished. The breath and sputum -had a foul odor. 

Physical examination revealed moist rales over the right infrascapular region. 
The chest film on admission revealed a huge cavity with a fluid level in the upper 
portion of the right lower lobe. The sputum contained no acid-fast bacilli. Penicillin 
and sulfadiazine were started the day after admission and by May 12 his temperature 
had fallen to 101° F. and the sputum was no longer foul. On May 21 he became 
asymptomatic and afebrile, and he remained well until his discharge. Serial chest 
roentgenograms revealed a clearing process in the left lung. The film of June 15 
revealed no cavitation and the film of July 9 revealed a normal lung. He was dis- 
charged on July 12, 1945. 

Comment. This patient had a large acute putrid lung abscess which 
cleared completely with penicillin and sulfadiazine. There were no pul- 
monary, pleural or metastatic complications. 

Case 4. A. P., a 21 year old Puerto Rican male, was admitted to Harlem Hos- 
pital on July 19, 1945. He had been well until three days before admission when he 
had a chill and became feverish. He complained of pain in the right lower chest 
associated with nausea and vomiting. He coughed and expectorated foul sputum. 

Physical examination revealed dullness and broncho-vesicular breathing over the 
right lower lobe posteriorly. The temperature was septic in type, fluctuating between 
99° and 102° F. The pulse rate was 110 and the respirations 24 per minute. The 
chest film revealed a cavity with a fluid level in the lower third of the right lung field 
and below this there was a round area of radio-opacity which on the lateral film ap- 
peared to be due to an exudate in the oblique fissure. Treatment with penicillin and 
sulfadiazine was started on July 20, and continued until August 3, 1945. The sputum 
was repeatedly negative for acid-fast bacilli. Repeated aspirations of the chest failed 
to reveal the fluid rioted on the roentgenograms. Because the patient’s temperature 
had become normal and he was asymptomatic by July 22, further aspirations were not 
attempted. On Sept. 6 the cavity could no longer be visualized but in the last chest 
roentgenogram of Sept. 6, 1945 the radio-opacity in the right lower lobe was still 
present. He was ambulatory, afebrile and asymptomatic when he was discharged on 
Oct. 14, 1945. 

Comment. This patient was believed to have had a ruptured putrid lung 
abscess and an interlobar empyema. Under penicillin and sulfadiazine 
therapy he became asymptomatic and the cavity disappeared but the inter- 
lobar shadow persisted. We have had no opportunity to follow his prog- 
ress, but believe that he will need surgical care for the residual lesion. 

Case 5. W. B., a 28 year old negress, was admitted to Harlem Hospital on July 
20, 1945. She had had no previous illness, operation or injury. She complained of 
cough and expectoration of four weeks’ duration. She felt weak and had lost 15 lbs. 
On July 20 she noted pain in the right lower chest which was aggravated by respira- 
tion and cough. 

On admission her temperature was 102° F., pulse 90 and respirations 20 per 
minute. She coughed and expectorated foul sputum. The chest film revealed con- 
solidation at the right lower lobe just lateral to the heart. Her Wassermann reaction 
was positive. Her sputum contained no acid-fast bacilli, but aerobic and anaerobic 
gamma streptococcus. Staphylococcus albus and B. subtilis. The temperature continued 
until July 25 when treatment with penicillin and sulfadiazine was started and con- 
tinued' until August 7, 1945. Her temperature became normal on July 28 and all 
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symptoms had disappeared by July 30. On August 20 her chest roentgenogram re- 
vealed no abnormality. A bronchogram on August 22 failed' to reveal any abnor- 
mality. She was discharged on August 25, 1945. 

Comment. This patient had an early acute putrid lung abscess which 
healed promptly with penicillin and sulfadiazine therapy. 

Case 6. H. H., a negress 37 years of age, was admitted to Harlem Hospital on 
Oct. 7, 1945. On Sept. 30, 1945 she had had a peritonsillar abscess incised. Two 
days later her temperature began to rise and her physician suggested hospitalization. 

On admission her temperature was 105° F., pulse 120, respirations 24. Her teetli 
were carious. She had marked trismus of the jaw. The anterior pillar of the left 
tonsil was edematous and intensely red. The right anterior pillar had been incised 
and both tonsils were markedly enlarged. Small moist rales were heard over the 
right anterior chest. 

On Oct. 14 the temperature again rose and reached 104° F. on Oct. 17. At this 
time flatness, diminished breath sounds and tenderness were elicited over the right 
lower lobe and a large radio-opaque patch was noted in the region of the right lower 
lobe on the chest film. 

On October 29 the chest film showed a large cavity with a fluid level in the region 
of the right lower lobe. The septic temperature continued until Nov. 10, 1945 and 
she was Aen transferred to the chest service where a diagnosis of putrid lung abscess 
was made. With penicillin and sulfadiazine her temperature became normal on Nov. 
15, 1945. On Nov. 29 the chest film no longer showed a cavity, but slight pleural 
thickening was present in the region of the previous radio-opacity. 

Comment. This patient made a remarkable recovery from her fetid 
abscess of the lung. Whether or not it could have been prevented by a 
longer period of treatment with penicillin when she was first admitted, it is 
difficult to say. In the light of our present experience we would administer 
penicillin in such cases not only until toxic symptoms disappear but until the 
roentgenograms show complete clearing of the pulmonary process. 

Summary. Six consecutive patients with acute putrid lung abscess were 
treated with penicillin and sulfadiazine. All became free from local and con- 
stitutional symptoms. They improved remarkably in weight and strength. 
In five there was complete recovery from the disease as judged from the chest 
roentgenograms. In one a previously noted encapsulated exudate remained 
symptom-free and unchanged. The almost moribund patient with multiple 
bilateral abscesses and widespread bilateral pneumonia made a remarkable 
recovery and was left with only slight asymptomatic bronchiectasis. Four 
of the patients were admitted with large abscesses and grave toxic symptoms 
and formerly would have fallen into the group requiring immediate surgical 
care. One would probably not have survived operative interference. On 
penicillin and sulfadiazine they made a complete recovery without operation. 
There were no complicating local or metastatic infections. 

Chronic Putrid Lung Abscess 

During the past year, seven patients with chronic putrid lung abscess 
were admitted to Harlem Hospital. One of these had formerly been oper- 
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ated on in another hospital. He came in with convulsions and died the same 
day of a ruptured brain abscess. 

One had a large putrid right upper lobe abscess with a spillover to the 
lower lobe of about six months’ duration. Another had had a large putrid 
abscess in the left lower lobe for about three months. The fourth developed 
a putrid lung abscess in the right lower lobe following operation for ruptured 
gastric ulcer a year prior to admission to the Harlem Hospital where a spill- 
over to the left side was noted. 

The fifth patient was seen about six months after she developed an 
abscess in the right lung following a right “pneumonic” process. The sixth 
patient had several large foul lung abscesses in the right lower lobe for six 
months prior to admission to our wards, and the seventh had a large foul 
abscess in the right upper lobe for at least eight months before he came under 
our observation. 

In five of these the treatment with penicillin and sulfadiazine was followed 
by unmistakable improvement. There was remarkable amelioration of the 
toxic manifestations. Serial chest roentgenograms disclosed definite regres- 
sion of the lesion in two and marked improvement in one. There were no 
septic or metastatic complications while under treatment and in our opinion 
all of them became better surgical risks after penicillin-sulfadiazine treatment 
than they were before the treatment was instituted. One patient died of 
ruptured lung abscess one month after the treatment with penicillin was 
discontinued. 


Discussion and Summary 

In the past few decades there have been many reports of cures of isolated 
cases of acute putrid lung abscess with various chemicals, vaccines, and 
bacteriophage. Even artificial pneumothorax, obviously contraindicated 
in the treatment of such cases, came in for praise by some observers. The 
fact that the reported successes have not been reproduced with the respective 
methods of care in any fair group of patients with lung abscess suggests 
that the patients reported might have recovered spontaneously without 
treatment. 

In the past year Roberts,^ Dawson and Hobby,® Snook,® and Smyth and 
Billingslea reported isolated cases of acute putrid abscess that recovered 
completely with penicillin therapy. The complete recovery of five of our 
six patients with such abscesses under the combined penicillin and sulfa- 
diazine administration prompts the suggestion that this method of treatment 
deserves serious consideration and further extended trial, particularly since 
four of the patients belonged to a group heretofore considered in need of 
immediate surgical interference, one of whom would probably not have 
survived operation. 

It is different in the case of chronic lung abscess. Here the lung and 
bronchi are converted by the reaction to the putrid infection into a maze of 
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fibrosis, multiple hard walled abscesses, bronchiectasis, atelectasis, and 
chronic pneumonitis, so that restitution to the normal can not be hoped for 
with medical care or even with extensive surgery. At times nothing short 
of lobectomy or pneumonectomy will save the life of the patient. Neverthe- 
less the combined penicillin and sulfadiazine treatment in such cases is of 
inestimable value. It lessens toxicity, prevents further septic and metastatic 
foci, clears the surrounding pneumonitis, and improves the general condition 
of the patient so, that he can better withstand the extensive operation indi- 
cated to bring relief. 

It is important to bear in mind the need of continuing this combined . 
penicillin sulfadiazine administration in acute putrid lung abscess not only 
until all toxic and local symptoms have disappeared but until the chest, film 
shows no abnormal shadows in the segment of the lung involved. In chronic 
putrid abscess this method of care should be started preparatory to surgical 
intervention and continued after operation until all toxic symptoms disappear. 
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TREATMENT OF VARIOUS INFECTIONS WITH 
PENICILLIN X, WITH A PRELIMINARY 
NOTE ON THE VALUE OF PENI- 
CILLIN X IN SCARLET FEVER 

By Harold L. Hirsh, M.D., Harry F. Dowling, M.D., F.A.C.P., and 
Lewis K. Sweet, M.D., Washington, D. C. 

Penicillin X is a fraction obtained from cultures of the same mold 
{P enicillium notatnm) which produces penicillin G (or “regular” penicillin). 
It differs from penicillin G in the method by which it is extracted, and is 
usually found more abundantly in flask-grown penicillin. We have tested 
the relative sensitivity of various bacteria to penicillin X and penicillin G 
and have found that two to 16 times as much penicillin G is required as 
penicillin X, unit for unit, to kill many bacteria in vitro. The details of 
this study will be published elsewhere. Other investigators have reported 
similar results. In the present paper we are summarizing the results of the 
treatment with penicillin X of 104 patients suffering from various diseases. 

Material and Methods 

The penicillin X f used in this study was the calcium salt. The first 
batches of penicillin contained about 75 per cent of the X-fraction, and the 
later batches, 90 per cent. ' At first we used doses varying from 5,000 to 
15,000 units every two or three hours. After studying the serum penicillin 
concentrations obtained with various doses, we decided upon 50,000 units 
every six hours as the dose which required a minimum of injections to obtain 
adequate serum concentrations. Figure 1 compares the mean penicillin con- 
centrations obtained following the intramuscular injection of 50,000 units of 
penicillin X and crystalline penicillin G. Determinations were made on the 
sera of at least eight patients receiving each type of penicillin for each time 
interval. Although the serum concentrations are the same for both types 
of penicillin one hour after the injections, the serum concentrations are higher 
for penicillin X than for the penicillin G at similar intervals thereafter. 
Even more significant is the lack of detectable concentrations of penicillin 
three hours after an injection of crystalline penicillin G, whereas significant 
concentrations are obtained with penicillin X for at least six hours, and 
detectable levels for at least eight hours. 

When continuous intramuscular administration was employed, the daily 
dose was 200,000 to 1,000,000 units, depending upon the severity of the 

* Received for publication November 26, 1945. 

From the_ George Washington Medical Division and the Pediatric and Infectious Disease 
Service, Gallinger Municipal Hospital, and the Department of Medicipe and Pediatrics, 
George Washington University. 
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disease. ' The drug was dissolved in 500 to 1,000 c.c. of isotonic sodium 
chloride solution using the method reported by two of us,^ Penicillin X 
was also administered orally in tablets and capsules containing 25,000 units 
of the calcium salt and in aluminum hydroxide solution according to the 
method described by Welch.® The oral dose employed was 100,000 to 200,- 
000 units every two hours. 



Results 

The diseases for which penicillin X was used may be divided into two 
groups (table 1). In Part 1 are tabulated the results observed in a variety 
of infections in which a specific organism was isolated from the patient. In 
Part 2 are listed the conditions in which the etiology was unknown. 

A group of diseases caused by beta hemolytic streptococci was treated 
with penicillin X, including 34 patients with scarlet fever, seven with acute 
pharyngitis, two with suppurative otitis media, three with erysipelas, and two 
pharyngeal carriers. The use of penicillin in scarlet fever seemed indicated 
since hemolytic streptococci are highly susceptible to this drug. It was de- 
cided to treat with penicillin X all patients with scarlet fever whose tempera- 
ture was 102° F. or above, who showed evidence of marked toxicity, or who 
presented complications. Several different dosage-schedules were employed, 
with 50,000 units every six hours established as the routine dose after trials 
of 5,000 to 15,000 units every three hours, and single daily injections of 
100,000 to 300,000 units. Nearly all patients were treated for five days 
except a few in whom treatment was continued for several days longer be- 
cause of persistence of complications present on admission. 

The ages of the patients varied from one to 29 years. The number of 
cases occurring in both sexes and in the white and colored races was essen- 
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Table I 


Results of the Treatment of Various Diseases with Penicillin X 



Recovered 

Unimproved 

Died 

Pari 1 — Infections of Known Etiology 




Bela hemolytic streptococcic Infections 




Scarlet fever 

33 

1 


Streptococcus sore throat 

7 



Otitis media 

2 



Erysipelas 

3 



Streptococcus carriers (pharyngeal) 

2 



Streptococcus viridans Infections 




Bacterial endocarditis 

1 


2 

Pnetmococcic Infections 




Meningitis 

2* 


2* 

Pneumonia 

4 



Staphylococcic Infections 




Otitis media 

2 



Otitis externa 


1 


Abscess 


1 


Meningococcic Infections 




Meningitis 

2* 

It 


Gonococcic Infections 

1 



Vaginitis 

2 



Cervicitis 

2t 



Urethritis 

2t 



Chronic arthritis 


1 


H. Influenzae Infections 




Meningitis 

2§ 



Fusospirochetal Infections 




Vincent’s angina 

1 

1 


Part 2 — Infections of Undetermined Etiology 




Infections of Ear, Nose, and Throat 




Acute pharyngitis 

5 



Catarrhal otitis media 

3 



Acute sinusitis 

1 

1 

, 

Infections of the Skin 




Cellulitis 

6 



Acne vulgaris 


1 


Abscess 

1 



Miscellaneous Diseases 




Bronchiectasis 


1 


Bronchial asthma 


1 


Infectious mononucleosis 


1 


Typhoid 

! 

1 


Inclusion blennorrhea 


1 


Mikulicz’s syndrome 


1 


Rheumatoid arthritis 


1 


Epidural abscess and meningitis 



1 

Purulent meningitis 

1 



Total 

84 

15 

5 


* Sulfonamides administered concomitantly. 

[■ Sulfonamides administered concomitantly, meningococcic antiserum administered later 
in the course. 

t Patients had acute arthritis also, which did not improve under treatment. 

§ Sulfonamides and influenzal antiserum administered concomitantly. 

tially the same. The admission temperature was 102° F. or over in all pa- 
tients except five. Three of these five patients had complicating impetigo or 
abscesses on the hand or foot. The other two patients appeared. markedly 
toxic although their temperatures were slightly below 102° F. 
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Of the 34 patients so treated, one failed to recover on this therapy alone. 
Although she received penicillin X for 72 hours, no improvement occurred 
until ! 8,000 units of antitoxin were administered. Two patients, who had 
received single injections of 200,000 and 300,000 units, respectively, im- 
proved initially but sutfered a recurrence of pharyngitis on the third and 
eighth hospital days. One made an uneventful recovery after another dose 
of 200,000 units of penicillin and the other recovered on symptomatic 
measures. A third patient, who was treated with 50,000 units every six 
hours, developed a hemolytic streptococcic pharyngitis two weeks after 
penicillin was discontinued. This disappeared without treatment in two 
days. No other complications occurred in any of the patients who were 
given more than one injection. Two of the patients developed sequelae, 
namely, acute rheumatic fever and acute serous meningitis.® These patients 
ultimately recovered. In the remaining patients the temperature fell and 
symptoms disappeared soon after the penicillin X was begun. The time 
required for the temperature to fall and remain below 99° F. orally or 100° 
F. rectally, exclusive of fever due to complications, was calculated for each 
patient. It varied from four to 96 hours, averaging 54 hours. These 
figures do not include two patients, one of whom was given antitoxin, and the 
other had a normal temperature on admission and was treated because of the 
presence of an infected finger. 

Nine patients entered with preexisting complications, consisting in most 
cases of otitis media and cervical adenitis and infections of the hands or feet. 
All these complications cleared on penicillin therapy. 

The response of patients with other hemolytic streptococcic infections 
treated with penicillin X was equally as good. The seven patients with 
acute sore throats exhibited rapid disappearance of fever and local symptoms. 
Hemolytic streptococci disappeared from their throats within 24 hours after 
treatment was begun and -did not return while the patient was . under ob- 
servation. Similarly, ‘ two carriers of beta hemolytic streptococci showed 
prompt disappearance of the organisms within 24 hours after penicillin X 
therapy was started. In two patients with purulent otitis media all drainage 
ceased within 72 hours, and after treatment for seven and nine days, re- 
spectively, all evidences of infection had disappeared. There were three 
patients with erysipelas. They showed a prompt fall in temperature after 
penicillin was started. The lesions spread slightly during the first 24 hours, 
but then regressed and healed completely within five to nine days. 

Three patients with Streptococais viridans bacterial endocarditis were 
included in this series. One rvas treated for 19 days with 200,000 units of 
penicillin X daily by continuous intramuscular administration. He was 
admitted with a hemiplegia and known to have neurosyphilis. While under 
treatment, he developed evidence of a left lower lobe pneumonia and em- 
bolization of the right brachial artery. Serum penicillin concentrations were 
bactericidal fon the organism and the blood stream was promptly sterilized, 
but the patient did not improve and died after 19 days of penicillin treatment 
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At autopsy, large friable vegetations were found on a cusp of the aortic valve 
with perforation of the cusp. The aorta showed syphilitic changes and cal- 
cification. There was also evidence of a left lower lobe pneumonia and an 
embolus in the right brachial artery. 

The second patient with endocarditis was a 31 year old colored male 
who had been ill for five weeks with constitutional symptoms and low grade 
fever. He had evidence of rheumatic disease with involvement of the mitral 
and aortic valves. After the organism was isolated, the patient was started 
on 200,000 units of penicillin X by continuous intramuscular administration. 
Although the blood stream was apparently sterilized, the patient continued 
to be febrile and the dose was increased to 500,000 units daily. Fourteen 
days after treatment was started, the patient had a sudden bout of respiratory 
distress and died. At autopsy there was evidence of an old active rheumatic 
myocarditis and endocarditis with rupture of several chordae tendineae of the 
mitral valve and evidences of congestive heart failure. A healing endo- 
carditis was present on the mitral valve. 

The third patient with bacterial endocarditis was treated for eight weeks 
with 50,000 units of penicillin intramuscularly every six to eight hours. He 
was admitted with a history of an influenza-like illness of two weeks’ dura- 
tion and a positive blood culture for Streptococcus viridans at another hos- 
pital. He had findings consistent with rheumatic heart disease with mitral 
valvulitis. Treatment has now been discontinued for one week and there is 
no evidence of infection.* 

Pneumococci were the etiologic agents in 10 cases. Four patients had 
meningitis caused by pneumococci of Types 2, 3, 6, and 12 respectively. 
These patients received 200,000 to 500,000 units daily by continuous intra- 
muscular administration with intrathecal injections of 20,000 units every 12 
or 24 hours. In addition, the patients were given sulfonamides in large 
doses, orally or subcutaneously. In spite of these vigorous measures, two 
patients died. The spinal fluid was sterilized in both patients before death. 
Recovery was protracted in a third patient, a 52 year old male admitted in 
coma. He was found to have bilateral otitis media for which myringotomies 
were performed. The fourth patient was treated for one day with crystalline 
penicillin G. Therapy was changed to penicillin X when the infecting pneu- 
mococcus was found to be more sensitive to penicillin X than G in vitro. 
Although clinical improvement and clearing of the spinal fluid were gradual, 
she apparently recovered completely. 

An infant with Type XIV pneumococcic pneumonia recovered coinci- 
dentally with penicillin X therapy after she had shown no response to sulfa- 
diazine. Three adult patients with lobar pneumonia were treated with 
15,000 units of penicillin X every three hours. Pneumococci, Types 1, 7, 
and 14, respectively, were isolated from the sputa of the three patients. 
Treatment was continued for at least 48 hours after the patients were afebrile. 

*The follow-up period on this patient is now seven months during which time he has 
remained well. 
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The total duration of treatment was seven to 10 days. One patient had 
involvement of a whole lung plus delirium tremens. All patients made an 
uneventful recovery. 

There were two patients with suppurative staphylococcic otitis media. 
The response was similar to that reported above in streptococcic otitis media. 
A patient with chronic bilateral otitis externa of Staphylococcus albus origin 
failed to improve after one week of penicillin X therapy. A hemolytic 
Staphylococcus aureus infection of the scalp with multiple abscesses was 
treated with penicillin X after sulfonamides and local measures had failed. 
There was no improvement after one week of treatment with penicillin X 
or after a longer course of penicillin G which followed. 

Three patients with meningococcic meningitis were started on parenteral 
injections of penicillin X. Sulfadiazine was continued on two patients who 
had received the drug prior to admission. Both patients made an uneventful 
recovery, although this outcome might well have been expected from treat- 
ment with the sulfonamide alone. The third patient was given sulfonamides 
and penicillin X on admission because he had been in coma for several days 
and the prognosis seemed to be extremely grave. Meningococcic antiserum 
was administered several days later when no improvement was apparent. 
Death occurred one week after admission. 

Gonococci were isolated from seven patients treated with penicillin X. 
Two children with vaginitis recovered on relatively small doses. Two pa- 
tients had acute urethritis and complicating arthritis. The urethritis re- 
sponded to therapy with penicillin X while the arthritis was not affected. 
On the other hand, in two patients with cervicitis and arthritis, both con- 
ditions disappeared after the same treatment. The drug was given to a 
patient receiving fever therapy for chronic gonococcic arthritis with no ap- 
parent effect. 

Penicillin X was employed in two cases of H. influenzae meningitis in 
addition to sulfonamides and antiserum. No additional benefit appeared to 
result from the use of the penicillin X. The bacillus in each case was found 
to be highly resistant to penicillin in vitro. 

Two cases of Vincent’s angina were treated with intramuscular penicillin 
X. One patient showed no improvement with a persistence of the organisms 
after a single dose of 100,000 units. She recovered later on local measures. 
The second patient received two 24 hour courses of 300,000 and 100,000 
units, respectively, with a one-day interval between courses. Local symp- 
toms improved and the organisms disappeared from the lesions after the 

first course. However, local therapy was needed to clear the lesions com- 
pletely. 

A group of patients with acute pharyngitis, catarrhal otitis media and 
acute sinusitis, from whom a definite organism was not isolated, were among 
the patients treated. All patients recovered promptly except one with acute 
sinusitis who improved temporarily while on penicillin treatment, but had a 
return of symptoms the day following discontinuance of the drug. 
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Six patients with severe cellulitis of the face secondary to trauma, insect 
bites, infected teeth, impetigo, or infected herpes zoster also recovered. 

Penicillin X was used in an attempt to abort an abscess which had de- 
veloped at the site of an insulin injection. The penicillin X apparently 
caused an early localization, since on incision only a small amount of sterile 
seropurulent material drained. The wound healed rapidly after several days 
more of penicillin X therapy. 

A group of patients with a variety of diseases such as acne vulgaris, 
bronchiectasis, bronchial asthma, infectious mononucleosis, typhoid fever, 
inclusion blennorrhea, Mikulicz’s syndrome, and rheumatoid arthritis did not 
improve on doses of penicillin X which were adequate for other infections. 

Penicillin X was used in two patients with meningitis secondary to 
bilateral otitis media from whom no causative organism was isolated from 
the ears or spinal fluid. One patient recovered on the regime previously 
described for pneumococcic meningitis plus bilateral myringotomy. In the 
second patient the otitis media and meningitis cleared after treatment with 
massive doses of sulfonamides plus parenteral penicillin, but he died follow- 
ing an operation, which included bilateral mastoidectomy and evacuation 
of an epidural abscess. Autopsy revealed a large cerebellar abscess in 
addition. 

No toxic effects were observed in any patient receiving penicillin X. 
There were no untoward effects noted after the injection of penicillin X into 
joint and pleural spaces or the intrathecal space. An occasional patient com- 
plained of slight pain at the site of an intramuscular injection. 


Table II 

Comparison of the Course of Scarlet Fever in Patients Receiving Penicillin Compared with 

Those Treated by Other Measures 


Group 

Number of patients 

Total duration of 
fever (hours) 

Number of patients 
developing complica- 
tions after admission 

A 

34 

54 

3 

B 

35 

71 

11 

C 

13 

74 

2 

D 

34 

99 

7 


Group A— Patients received penicillin X. 

Group B — Patients admitted during the same period and treated symptomatically because of 
the mildness of the disease. 

Group C— Patients admitted during the same period and treated symptomatically, or with 
sulfadiazine for complications, because of delay in diagnosis.^ 

Group D — Patients treated with sulfadiazine and/or antitoxin prior to the period of the use of 
penicillin. 

Comparison of Different Methods of Treating Scarlet Fever 

In table 2 we have compared the results of the treatment of our patients 
with scarlet fever, who received penicillin X (Group A), witli the results 
in three other groups of patients. Included in Group B are all the patients 
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admitted during the same period as Group A, but who did not receive penicil- 
lin X because they did not fulfill the criteria established for penicillin therapy. 
Group C consists of 13 patients eligible for penicillin, but in whom the diag- 
nosis was not established until the day after admission, and who were, there- 
fore, treated only symptomatically or given sulfonamides if a complication 
developed. A group of 34 patients with findings similar to those in Group 
A, who were admitted in the months preceding the use of penicillin, was 
selected for comparison and is included in Group D. We have compared 
the total duration of fever in all four groups and found it to be the shortest 
in the penicillin-treated group, averaging 54 hours. These results com- 
pared favorably with 71 hours for the milder untreated patients in Group B 
and 74 and 99 hours for patients in Groups C and D in whom the illness was 
as severe as in the patients in Group A. The patients in Group D were ad- 
mitted during the winter months when the disease is ordinarily more severe, 
which may account for some of the difference. However, patients in Group 
C were admitted during the same season as Group D patients and the results 
are significantly different from the results in Group A, even though the 
number of patients is admittedly small. 

A significant evaluation of the therapy is a comparison of the number of 
patients developing complications in each group. In the penicillin-treated 
group only three patients developed complications, two of whom had been 
inadequately treated. The third patient had a pharyngitis which appeared 
two weeks after the completion of penicillin therapy and subsided spontan- 
eously in two days. In the 31 remaining patients, who were adequately 
treated, no complications occurred. In Group B there were 1 1 patients with 
complications. Four patients in the group had received antitoxin and one 
sulfadiazine, and two of the antitoxin-treated patients were among the 11 
with complications. Two patients in Group C developed complications and 
seven in Group D. Among the patients with complications in the last group, 
four had received either sulfonamides, antitoxin, or both, as did 14 other 
patients in this group. 

Recently Meads and his co-workers ^ reported their results in a small 
series of cases of scarlet fever treated with penicillin and other forms of 
therapy. Their impression was that a more complete and rapid clinical cure 
occurred in the patients treated with intramuscular penicillin. They noted 
that although the course of the disease was not significantly altered, no septic 
complications occurred in this group. 

Nine patients in the penicillin-treated group entered the hospital with 
complications already present. Similarly, five, two, and 12 patients had 
complications present on admission in Groups B, C, and D. Comparison of 
the time necessary for these complications to improve showed that the penicil- 
lin X-treated patients recovered more rapidly than the others, although the 
patients in the other groups were treated with sulfadiazine. 

There was only one failure in the penicillin-treated group. When the 
patient showed no improvement after 72 hours of this treatment, she was 
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given 18,000 units of antitoxin and responded with a prompt drop in tem- 
perature and diminution in toxicity. It was later determined that the 
hemolytic streptococcus isolated from her throat was resistant to the serum 
penicillin concentrations obtained in the patient. 

The ability of penicillin to inactivate the hemolytic streptococcus erythro- 
genic toxin was studied.® The results showed that the effectiveness of 
penicillin was not due to neutralization of the toxin. 

Discussion 

Penicillin X has been used successfully in the treatment of gonococcic ^ 
and other infections * which are susceptible to penicillin G. We have ob- 
tained good results in infections caused by the hemolytic streptococcus, 
pneumococcus, staphylococcus, and the gonococcus. There ivas no evidence 
that it produced any better results than penicillin G in these infections nor 
that it was effective in other diseases which do not respond to penicillin G. 
The only clinical evidence of the superiority of penicillin X over penicillin G 
was that a satisfactory therapeutic response could be obtained when injec- 
tions of 50,000 units were given as infrequently as every six hours. These 
results may be explained by the fact that higher and more prolonged serum 
concentrations of penicillin were usually obtained from the administration of 
penicillin X than from equivalent doses of penicillin G. 

The chief value of penicillin X may be found in infections in which the 
causative organism is relatively resistant to penicillin G and yet sensitive to 
penicillin X. 

Further clinical observation on a larger number of patients is necessary 
before the relative value of the two types of penicillin can be completely 
evaluated. 


Summary and Conclusions 

1. One hundred and four patients with various infections were treated 
with penicillin X. The results were at least as good as when penicillin G was 
used. 

2. Penicillin apparently decreases the length of the febrile period and 
reduces the number of complications in patients having scarlet fever. 

3. A further trial of penicillin in scarlet fever seems warranted. Further 
observations are needed to evaluate the relative merits of penicillin X and G 
in this and in other infections. 

We wish to thank the staff of the Georgetown Medical Division for the privilege of 
reporting several of these cases, and Miss C. Barbara O’Neil and Mrs. Rose Breen for 
technical assistance. 
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SERUM AMYLASE AND SERUM LIPASE IN MUMPS * 


By Samuel Candel, Comdr., MC, USNR, and Mark C. Wheelock, 
Comdr., MC, USNR, Gulfport, Mississippi 

The recent valuable reports of Zelman ^ and Applebaum " on serum amy- 
lase in mumps appeared while we were engaged in carrying on studies of 
mumps and its complications. We became particularly interested in testing 
whether or not elevated serum amylase values could be of assistance in aid- 
ing in the diagnosis of orchitis and epididymitis due to mumps when there 
was no history or evidence of parotitis.^' The additional problem of attempt- 
ing to determine the effect of mumps on serum lipase presented itself, for if, 
as some investigators “ believe, the serum amylase elevation noted in 
mumps is due to a silent pancreatitis, it would be reasonable to expect con- 
comitant elevation in serum lipase. Zelman considered this last problem 
but abandoned it because of objections to the method ordinarily used to 
determine serum lipase. 

The origin and function of serum amylase is not known.®’ ‘ Ligation 
of the parotid duct results in an increase of serum amylase.^ Pancreatic 
duct ligation is likewise followed by an elevation of serum amylase in the 
blood, but it returns to normal in 8 to 15 days.® The following conditions 
have also been found to cause elevated values of serum amylase : acute pan- 
creatitis ’’’ ®’ ®’ ; perforation of peptic ulcer into or near the pancreas ®’ ; 

trauma to pancreas (experimental) parotitis ^®; increased thyroid activ- 
ity.^^ Age, sex, diet, vitamin deficiency and starvation do not affect serum 
amylase.^’ ^® Patients with liver disease have amylase values which tend 
to be low.®’ Nevertheless, the liver contains no amylase.’^ Diseases of 
carbohydrate metabolism have normal values.® However, Heifetz et al. 
have reported that the diastatic activity of the blood is lower in the more 
severe diabetics.^® Amylase (diastase) is excreted by the kidneys.’^^ Thus 
impaired amylase excretion has been noted in renal insufficiency.^®’ “ 

The method of Somogyi was employed since it is the one standard 
at the Naval Medical School.^ The principle involved is the hydrolysis of 
a starch solution by amylase in the serum. After incubation of the starch 
mixture for a definite period, it is added to an iodine solution to determine 
the end point for complete hydrolysis. The end point is an absence of blue. 
The results are reported in terlns of units. The normal range is up to 320 
units. 

Fifty-four normal adults were used to determine the normal range. 
Table 1 shows the results obtained. 

* Received for publication September 20, 1945. 

From the U. S. Naval Training Center, Gulfport, Mississippi. 

The views expressed herein are the opinions of the writers and not necessarily the 
views of the Bureau of Medicine and Surgery or the Navy at large. 
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Table I 


Units 

Frequency 

228 

24 

266 

10 

320 

18 

400 

2 


Our results corresponded well with the usual values found. 

The experimental group consisted of 224 mumps patients of whom 68 
developed orchitis and epididymitis. Six hundred eighty-four serum amy- 
lase determinations were done. An initial determination was done usually 
on the day of, or on the day after admission. Each patient had a serum 
amylase test repeated approximately one week after admission and often an 
additional one on the day of discharge. The average period of hospitaliza- 
tion was terminated on the fourteenth day of disease. Some patients were 
carried over to the fifteenth to seventeenth day of disease owing to local 
regulations for days of discharge. Table 2, which follows, contains in the 

Table II 


Serum Amylase Determinations in Mumps 


Serum Amylase 

- 


Day of Disease* 



in Units 

1-7 

8-14 

15-21 

22-32 

Total 

228 

11 

21 

25 

11 

68 

266 

5 

7 

14 

3 

29 

320 

27 

44 

35 

15 

121 

400 

35 

46 

16 

4 

101 

533 

47 

60 

9 

6 

122 

800 

61 

39 

7 

1 

108 

1600 

79 

51 

5 

0 

135 

Total 

265 

268 

111 

40 

684 

% Serum Amylase 
values above-nor- 
mal, i.e. 400 and 
over 

83.77% 

73.13% 

33.33% 

1 

27.50% 



* Calculated from day of onset of symptoms, not necessarily from day of admission to the 
sick list. 


column headed 15 to 21 day determinations obtained from some of these 
carry-overs, but the greater number is made up of determinations done on 
patients who had developed orchitis as a complication. In the fourth week 
and over group (22 to 32 day) appear values obtained almost entirely from 
patients who had orchitis as a complication. Of the 224 patients, 86 y 2 per 
cent were 17 through 23 years of age; 13% per cent were 24 through 39 
years of age. 

It may be seen from table 2 that during the first week of the disease, 
83.77 per cent of all determinations show an elevated serum amylase. There 
were 43 patients who had normal serum amylase values in the first week of 
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the disease. Thirty-three of these 43 showed elevated values in the second 
week of the disease. Thus 96.22 per cent of all mumps patients had ele- 
vations of serum amylase some time during the first two weeks of the disease. 
This confirms the observations of Applebaum." It may be that if more 
observations on serum amylase had been done on the 10 patients whose 
amylase values remained normal, elevations would have been recorded. 
Further study of table 2 shows that there is a progressive decrease in the 
levels of serum amylase from week to week. 

Lewison ® observed 13 cases of mumps. No effect was noted on the 
serum amylase of the patients who developed orchitis. Murphy et al.^® 
reported a similar experience in their observations on seven cases of orchitis 
complicating 35 cases of mumps. 

Table 3 analyzes the values of serum amylase in 68 cases of orchitis 
and epididymitis which complicated the 224 patients with mumps, under 
study. All the values noted are determinations made after the appearance 
of orchitis and epididymitis. The 68 cases are arranged in groups accord- 
ing to the day of onset of the complication, i.e. 1-7 day; 8-14 day; 15-17 
day. No case of orchitis occurred later than 17 days after the onset of 
mumps. The serum amylase determinations are arranged in groups of 
weeks (1-7 day; etc.) according to the time the determinations were done 
in relation to the day of disease. These values are compared with deter- 
minations done on the cases of uncomplicated mumps plus the cases of 
mumps before the appearance of the complication. 

It may be seen from table 3 that serum amylase values in mumps 
. orchitis parallel the values in uncomplicated mumps. It is evident that the 
elevations of serum amylase are a function of the disease associated with the 
parotitis alone. Hence, as a clinical aid in establishing the etiology of an 
orchitis and epididymitis, the serum amylase would be of limited value. 
There are two types of orchitis and epididymitis due to mumps which may 
present themselves for diagnosis. The first type follows a parotitis which 
goes imnoticed by the patient and perhaps not observed by the examiner. 
Here, the value of serum amylase would depend upon how soon the orchitis 
developed after the onset of the missed parotitis. The later the orchitis 
developed, the less the chance that the serum amylase would be elevated. 
The second type is the true primary orchitis which occurs without the ap- 
pearance of parotitis. In this second type serum amylase determination 
would probably be entirely normal. This will be discussed later after 
consideration of serum lipase* in mumps. The finding of an increased 
serum amylase in a case of orchitis would point towards mumps as the 
etiologic factor. A normal serum amylase would not necessarily rule out 
mumps. One would then have recourse to other aids such as (a) careful 
history of contact, (b) lumbar puncture and cell count on spinal fluid.®’ 

A number of patients were encountered with conditions other ‘than 
mumps in which there was swelling of the face or neck, often in the parotid 
region. Serum amylase determinations were made on them to determine 
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Table III 


Analysis of Serum Amylase after the Appearance of Orchitis and Epididymitis 


Day of Occurrence 
of Orchitis and 
Epididymitis 

Number 


Day of Disease 

of Cases 


1-7 

8-14 

15-21 

22-32 

1-7 

43 

No. Amylase De- 
terminations 

38 

SO 

38 

22 



% of Values 400 
Units or More 

81.57% 

58.0% 

34.42% 

28.51% 

8-14 

19 

No. Amylase De- 
terminations 


16 

i 16 

1 

(b) 

8 



% of Values 400 
Units or More 

1 

62.5% 

31.25% 

(50%) 

15-17 

6 

No. Amylase De- 
terminations 



6 

(b) 

7 



% pi Values 400 * 
Units or More 



0.0% 

0.0% 

Uncomplicated 
Mumps Includ- 
ing Mumps 

Cases before 
Development 
of Orchitis and 
Epididymitis 

(a) 

211 

No. Amylase De- 
terminations 

227 

202 

51 


% of Values 400 
Units or More 

84.14% 

77.22% 

37.05% 

33.33% 








(a) 13 cases were admitted with orchitis and parotitis. 

(b) % calculated from these small groups are of very limited value. 

(c) 3 patients with uncomplicated mumps, who developed mumps while convalescing 
from another condition. 


the specificity of the elevations noted in mumps. Table 4 lists the condi- 
tions and the amylase findings. 

Table IV 

Other Conditions with Swelling of Face or Neck 


Diagnosis 


Number of 
Cases 


1. Lymphadenitis secondary to scarlet fever 12 

2- Lymphadenitis secondary to tonsillitis '. 3 

3. Cellulitis of face following antrum perforation during treatment 

for sinusitis j 

4. Impacted molar tooth with swelling over mandible I 

5. Fracture of mandible with swelling in parotid region 1 

6. Recurrent submaxillary gland swelling secondary to duct 

7. Lymphadenitis secondary to scarlet fever 1 

8. Lymphadenitis secondary to peritonsillar abscess. 1 

9. Fauaal diphtheria with “6wR jiecfe” i 


10 . 


Diphtheria with cervical lymphadenitis and 
edema 


slight soft tissue 


1 


Units Serum 
Amylase 

320 or less 
320 or less 

266 

200 

320 

320 

400 

533 

400 

400 

533 


Of 17 cases of lymphadenitis listed in table 4 only two cases showed 
elevated values. These determinations were not repeated, hence the two 
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elevations are open to some question. Of interest is the case of recurrent 
submaxillary gland swelling with normal serum amylase. The findings in 
our two cases of diphtheria were striking. More determinations are re- 
quired of the conditions listed above to determine the specificity of serum 
amylase determinations in swelling of the face and neck. This is particularly 
true of diphtheria with edema of the face and neck (“bull neck”). Apple- 
baum ^ noted three cases of extra-parotid mumps with normal amylase 
values. Two involved the submaxillary glands and one involved the sub- 
lingual glands. He explained these findings by pointing out that parotid 
saliva is particularly rich in salivary amylase as compared to the other 
salivary glands. Since the damming-back of amylase into the blood stream 
in cases of parotid inflammation is thought to be a mechanism by which the 
blood serum amylase is raised, high values would be expected in parotid 
mumps and low ones in submaxillary or sublingual mumps. Lewison ® 
found normal serum amylase values in 94 per cent of 720 patients having 
clinical conditions other than mumps and diseases of the biliary system. 

Serum lipase is not affected by food or starvation.® It is increased 
in pancreatitis,® duodenal ulcer perforating into the pancreas,® pressure of 
tumor arising in or near the pancreas such as enlargement of lymph nodes 
near the head of the pancreas,^® pancreatic lithiasis in which a stone blocks 
one of the pancreatic ducts.^® Lewison states that in his limited experience 
with the serum lipase test, its activity parallels that of serum amylase in 
pancreatic disease. But he states it takes 24 hours for the elevated lipase 
to appear in acute pancreatitis. This fact diminishes its usefulness in 
clinical emergencies.® Johnson and Bockus ^® emphasize the specificity of 
hyperlipasemia in pancreatic disease. 

The serum lipase method employed in this study, 'recommended by the 
Naval Medical School,^® is a modification of the method of Lovenhart by 
Cherry and Crandall as used by Comfort and Osterberg.®® It depends on 
the estimation of fatty acid which results from the hydrolysis of an olive oil 
emulsion by the blood serum lipase which acts on the oil over a 24 hour 
period under fixed conditions of hydrogen-ion concentration and tem- 
perature. The fatty acid is titrated against N /20 sodium hydroxide. The 
normal range is given as 0.0 c.c. to 1.5 c.c. of N/20 NaQH.®’^® However, 
Johnson and Bockus using this method have found that the normal values 
are less than 1.00 c.c. N/20 NaOH.*^ In our study, normal men showed 
serum lipase values less than 1.00 c.c. of N/20 NaOH. 

Serum lipase determinations were done on 54 normal men in the same 
age group as those patients who were treated for mumps. Table 5 records 
our findings. 

The normal mean was found to be 0.309 ± 0.016 c.c. of N/20 NaOH 
with a standard deviation 0.184 ± 0.012 c.c. N/20 NaOH. The range is 
calculated to be 0.00 to 0.86 c.c. This upper limit of normal is closer to the 
value noted by Johnson and Bockus (i.e, value less than 1-00 c.c, for upper 
normal.^'®^ 
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Table V • 

Serum Lipase in Normal Men 


' Serum Lipase in 
c.c. N/20 NaOH 


Frequency 


Table 6 was compiled from 671 determinations of serum lipase done on 
224 cases of mumps. 


Table VI 

Serum Lipase in 224 Cases Mumps 


Serum Lipase in 
c.c. N/20 NaOH 
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The average serum lipase with its standard deviation was calculated for 
each time unit noted in table 6. Table 7 contains a summary of these cal- 
culations as well as the average calculated from serum lipase determinations 
done on 54 normal men. 

Table VII 


Summary of Serum Lipase Determinations in Terilis of c.c. N/20 NaOH Done on 54 
Normal Men and 224 Patients with Mumps 




Number of Deter- 
minations 


Mean 

Standard Deviation 


Normal Group 

54 

0,309 

db 0.016 c,c. 

0.184 ± 0.012 C.C. 


1-7 day 

264 

0.334 

± 0.010 c.c. 

0.2439* ±.0068 c.c.* 

rt 

8-14 day 

255 

0.349 

± 0.010 c.c. 

0.2438 ± .0072 c.c. 

cs 

15-21 day 

111 

0.333 

rt 0.015 c.c. 

0.234 ±0.010 c.c. 

cn 

a 

E 

22-32 day 

41 

0.323 

rfc 0.024 c.c. 

0,236 ±0.017 c.c. 


Total Mumps 

671 

0.3365 zt 0.0062 c.c. 

0.2412 ± 0,0044 c.c. 


* Reasons for retention of decimals in published biometric-constants are set down by 
Raymond Pearl.^ 


The means noted in table 7 show relatively slight differences. The 
greatest difference lies between the normal mean 0.309 it 0.016 c.c. and that 
noted in the group 8-14 day, 0.349 ± 0.010 c.c. x/d calculated for the dif- 
ference between these two means was approximately 0.66. This denotes 
that there is no significant difference between them. The means of the 
remainder of the groups likewise showed no significant difference from the 
mean of the normal group.. 

The upper limit of serum lipase in our control normal group was 0.86 
c.c. of N/20 NaOH. In the 671 determinations done on our mumps pa- 
tients, there were 27 patients who showed serum lipase values of 0.90 to 
1.25 c.c. of N/20 NaOH somewhere in the course of their illness. A care- 
ful review of the charts of these patients showed that not a single one had 
any evidence of acute pancreatitis. One patient had an episode of vomiting 
associated with fever at the onset of orchitis. The nurses’ notes on another 
patient showed that he had an “upset stomach” on admission. Both of 
these patients were seen at least twice daily from the day of admission to 
the day of discharge and in neither was there any complaint of abdominal 
pain or evidence clinically of pancreatitis. Thus in the 27 patients (32 lipase 
determinations above 0.85 c.c.) with slightly elevated serum lipase values^, 
there was no clinical pancreatitis present. In the remainder of the mumps 
patients with normal serum lipase there was likewise no case of clinical 
pancreatitis. 

Hyperlipasemia is said to be specific for acute pancreatitis.^® Values 
as high as 12.0 c,c, of N/20 NaOH have-been reported in acute pancreatitis.® 
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Johnson and Bockus have found abnormal values ranging from 1.0 to 10.0 
c.c.^® Hence, since our upper normal -was 0.86 c.c. of N/20 NaOH, the 
maximum number of patients who could have had a silent pancreatitis was 
27. We must conclude, therefore, that “silent pancreatitis” if it exists at all, 
is the exception and not the rule. 

The great majority of the 224 patients under study showed an elevation 
of serum amylase with normal serum lipase. It must hold then that these 
elevations of serum amylase are extra-pancreatic in origin. This is likewise 
borne out by other facts such as (a) the finding of an elevated serum 
amylase in 

(1) Ligation of the parotid duct.’^ 

(2) Calculous obstruction of the salivary duct.^® 

(3) Suppuration of the salivary gland.^® 

(b) The finding of normal amylase values in extra-parotid mumps involving 
the submaxillary or submental glands.^ 

To return to a problem mentioned above, it is evident that, in primary 
orchitis and epididymitis unassociated with involvement of the parotid gland 
but secondary to systemic mumps, the serum amylase determination would 
be expected to fall in the normal range. An elevated serum amylase would 
point to a missed parotitis -^vith systemic mumps. 

Conclusions 

1. Serum amylase determinations are of value in the differential diag- 
nosis of parotitis. 

2. 96.22 per cent of 224 patients with mumps showed elevations of serum 
amylase in the course of the disease. 

3. In the first week of disease 83.77 per cent of the mumps patients 
showed elevations of serum amylase. This percentage fell progressively 
week by week so that in the fourth week (actually 22—32 day) 27.5 per cent 
of patients still showed elevated values of serum amylase. 

4. Elevations of serum amylase apparently follow the evolution of the 
parotitis. 

5. The appearance of orchitis and epididymitis as complications of 
mumps does not affect the amylase of the serum. Hence in apparently 
primary acute orchitis or epididymitis of mumps origin, the elevation of 
serum amylase will depend upon how soon the orchitis and epididymitis 
follow the original parotitis (which may have been overlooked by the patient 
or missed by the examiner). In true primary orchitis and epididymitis of 
systemic mumps origin unassociated with parotitis, normal values of serum 
amylase may be anticipated. 

6. Elevated serum amylase found in uncomplicated mumps is extra- 
pancreatic in origin. 

7. 89.5 per cent of 224 mumps patients had normal serum lipase values. 
11.5 per cent of patients had slightly elevated values. None was greater 
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than 1.25 c.c. of N/20 NaOH and none showed any clinical evidence of 
pancreatitis. 
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THE PROTHROMBINOPENIC EFFECT OF MASSIVE 
SALICYLATE THERAPY IN ACUTE 
RHEUMATIC FEVER* 

By George C, Owen, M.D., F.A.C.P., Washington, D. C., and Henry 
A. Bradford, M.D., F.A.CP., Denver, Colorado 

Following the appearance of Coburn’s report ^ advocating large doses of 
salicylates in rheumatic fever, interest in the problem of salicylate intoxica- 
tion has increased and warnings have been sounded regarding the dangers of 
salicylate therapy.^’ ^ Stress has been laid upon hemorrhage as one of the 
most striking of these complications, and case reports are cited of deaths 
from hemorrhage, but prothrombin levels were not determined in any of 
the fatal cases reported.^’ ® 

Quick questioned the role of salicylate hypoprothrombinemia in the pro- 
duction of fatal hemorrhage, on the grounds that no evidence had been 
offered that prothrombin levels could be sufficiently reduced by salicylates to 
cause hemorrhage.® Recently, Fashena and Walker ’’ reported prothrombin 
times of 60 to 90 seconds in six children treated with large doses of salicyl- 
ates, but made no mention of hemorrhage occurring in these patients. 

It is considered of interest, therefore, to report the following study, which 
was undertaken to determine the behavior of prothrombin in adults treated 
with large doses of salicylates. 

The subjects were 25 cases of acute rheumatic fever, treated by Coburn’s 
method. Their ages ranged from 18 to 40. All had been hospitalized for 
rheumatic fever in an acute phase. 

Methods 

The patients were given 10 grams of sodium salicylate in 1,000 c.c. of 
normal saline intravenously over a four hour period daily for six days or 
longer, depending on the patient’s clinical course. Those patients who failed 
to show a prompt response in symptoms, fever, and sedimentation rate were 
given an additional 10 grams of sodium salicylate daily. Thereafter, 10 
gr^ms of the drug were given orally each day in divided doses at four hour 
intervals. Duration of treatment varied from 21 to 60 days depending on 
the patient s response to therapy. Daily physical examinations were made, 
a four hour temperature chart was kept, erythrocyte sedimentation rate 
(Cutler), complete blood count and urinalyses were determined at least every 
third day, ^ 

The Magath modification of the Quick method of determining the pro- 
thrombin time was used.® Thromboplastin was obtained from fresh rabbit 
brain; each prothrombin time determination was checked by a normal con- 

* Received for publication October IS, 1945. 

97 



98 


GEORGE C. OWEN AND HENRY A. BRADFORD 


trol. By this technic, normal plasma clots in 18 to 22 seconds. In each 
instance, the prothrombin time was obtained before salicylates were admin- 
istered, and was repeated at least every third day while the patient was under- 
going treatment. 

Quantitative blood salicylate analyses were made at three day intervals 
throughout the period of therapy.^ Determinations were made in the morn- 
ings prior to any intravenous salicylate administration and so during the 
period of intravenous therapy represented the drug concentration residual 
after the previous day’s administration. The levels obtained during oral 
therapy were uniformly higher than the residual levels during parenteral 
administration. Concentrations of drug were maintained at about 35 mg. 
in almost all cases. In only three cases was the maximum salicylate concen- 
tration under 40 mg. per cent; in 18 the levels ranged from 40 to 49, and in 
six the levels exceeded 50. 

Because of the known effect of liver disease on the prothrombin level of 
the blood,® efforts were made to eliminate this factor. No history suggestive 
of hepatic disease was obtained from any of the patients studied. Cephalin 
cholesterol and intravenous hippuric acid tests were performed on each 
patient before and after salicylic acid therapy with entirely normal results. 

Results 

Two effects of massive salicylate dosage on the blood prothrombin were 
noted. A moderate reduction of prothrombin to 55 to 75 per cent of normal 
occurred in all cases after the third or fourth day of treatment. In addition, 
a maximum effect, of short duration, was observed to occur in a number of 
cases. The range of this peak effect is indicated in table 1 . 

Table I 

Maximum Prothrombin Depression (Percentage of Normal) 

Prothrombin 10-19% 20-29% 30-39% 40-49% . 50-59% 60-100% 

No. of Cases 2 10 4 5 6 0 

It will be noted that two cases fell below the critical level of 20 per cent 
prothrombin, and 12 cases, or almost half the total, reached levels below 30 
per cent of normal. 

In two cases a second course of treatment was required. In both in- 
stances the hypoprothrombinemia was less than that observed during the 
original course of massive therapy. 

Of interest was the variation in the time of appearance of the maximum 
hypoprothrombinemic effect in the series (table 2). 

Table II 

Time at Which Maximum Reduction of Prothrombin Occurred 
Max. Hypoprothrombinemia 1st Wk. 2nd 3d 4th 5th 6th Wk. 

No. of Cases 1 9 9 13 4 
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The duration of pronounced prothrombin depression was observed to be 
from one to three days in all cases except two in which the effect was 
greatest. In these two cases, the marked prothrombin depression lasted 
/from three to six days. Despite continuation of salicylates, there was a 
^ispontaneous and rather rapid return of the prothrombin time toward normal 
'levels. This tendency, so marked following the maximum depression of 
prothrombin, was noted as a general trend following the third week of 
therapy, when the prothrombin time approached normal values despite the 
maintenance of high levels of salicylate concentration in the blood (chart 1). 



3attcylafE • • 

Chart 1. Relation of blood salicylate level to the degree of prothrombin deficiency, 

(Illustrative case) 

The exception to this trend was in those cases in which the maximum hypo- 
prothrombinemia was late in appearing (seven cases). These, however, 
showed the same trend toward normal levels of prothrombin concentration 
at a similar interval following the peak effect. 

Evidence of bleeding was sought carefully in each case. Five patients 
developed epistaxis, whicli was severe in only one case. Two of the five 
also showed small splinter hemorrhages under the finger nails. These 
hemorrhages have been observed by us and others in patients undergoing 
dicoumarol therapy. The patient with severe epistaxis had a prothrombin 
percentage of 24 per cent of normal. Those with both epistaxis and splinter 
hemorrhages had. prothrombin percentages of 16 and 22 per cent at the time 
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the bleeding occurred. In the remaining cases of epistaxis, prothrombin 
percentages ranged from 21 to 28 per cent of normal. In all instances, 
salicylate therapy was continued, -and the bleeding was controlled by ordinary 
measures. Spontaneous return of prothrombin time to normal was observed 
in these patients as well as in all others in the group. No instance of bleed- 
ing was observed after the third week of treatment. 

In a series of rheumatic fever patients treated by penicillin, without 
salicylates, and under rigid controls, no hypoprothrombinemia nor bleeding 
was observed. 

In brief, hypoprothrombinemia of some degree occurred early in all cases 
treated with massive doses of salicylate. A more marked depression was 
noted in some cases. This effect occurred abruptly, was of short duration, 
returning spontaneously toward normal levels usually within three days. 
The marked prothrombin depression occurred any time during treatment 
from the first through the sixth week. However, in the majority of cases, 
it occurred during the first three weeks of treatment. 

In 12 cases the prothrombin level dropped below 30 per cent of normal. 
In five cases bleeding, consisting of epistaxis or small nail bed hemorrhage, 
occurred at the time of maximum prothrombin depression. 

Discussion 

The prothrombinopenic effect of salicylic acid was first demonstrated by 
Link and his associates in the rat, after their chemical studies had shown 
that salicylic acid was an important degradation product of the hemorrhagic 
agent 3, 3' methene bis (4 hydroxycoumarin).^’^’ 

Meyer and Shapiro * independently reported hypoprothrombinemia 
following administration of salicylates in man. Both found that synthetic 
vitamin K counteracted this effect. Rapoport et al. reported prothrombin 
depression in rheumatic children treated with salicylates.^^ In their series 
the greatest prolongation of prothrombin time was 35 seconds. However, 
Coburn in his original series, reported no change in the prothrombin time.^ 
More recently others have reported complete absence of prothrombin effect 
in salicylate treated patients. Possible explanation for these divergent re- 
sults is offered by the present series of cases in which the marked hypopro- 
thrombinemia was found to be of short duration, and occurred at almost 
any time during the course of treatment. 

Butt’s study in which he reported uniform but only moderate pro- 
thrombin depression by salicylates is difficult to compare with the present 
study. His patients were given gradually increasing doses of salicylates, 
rather than massive doses at the outset, as in the present series. Moreover, 
the majority of Butt’s patients were convalescent, whereas all our patief^s^^ 
were in an acute phase of rheumatic fever with possible depletion of their 
vitamin K stores as a consequence. 

This latter factor may account for the more profound prothrombin de- 
pression noted in some of our patients, as well as for the individual variation 
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iii time of occurrence and degree of severity of the marked prothrombin 
depression^" 

The five cases reported here of bleeding occurring at the time of maxi- 
mum hypoprothrombinemia induced by salicylates, are the only ones thus far 
reported to our knowledge. Moreover, it must be stressed that iii these 
cases the prothrombin returned spontaneously to normal levels during con- 
tinued administration of salicylates, and with its return, the bleeding ten- 
dency stopped. The uniformity with which this occurred, together with the 
general tendency, noted above, for prothrombin levels to return to normal 
during the course of therapy in all the cases studied, suggests that hypopro- 
thrombinemia as a cause of serious hemorrhage in salicylate treated patients 
is an unlikely occurrence. However, should operation be contemplated in 
such patients the added risk of hemorrhage warrants the use of vitamin K. 

The mechanism by which salicylates reduce the prothrombin content of 
the blood is not clear. Link suggested that a parallelism exists between the 
effect of dicoumarol and that of salicylates.^® Doubt is cast upon this rela- 
tionship by the transient character of the prothrombinopenia in our cases 
during the continued administration of salicylates, as well as by the suggestion 
of development of tolerance to the drug indicated by the general trend toward 
normal prothrombin levels after the third week of treatment. These ob- 
servations, together with our failure to demonstrate evidence of liver damage, 
argue against toxic action of salicylates on the liver with resultant pro- 
thrombin depression.^® Further studies of the metabolism of salicylic acid 
will be required before the precise mechanism of its effect on prothrombin can 
be determined. 

Summary 

1. Hypoprothrombinemia of varying degree occurred in 25 cases of acute 
rheumatic fever treated with massive doses of sodium salicylate. 

2. In five cases, bleeding, consisting of epistaxis or small nail bed hemor- 
rhage, occurred at the time of maximum prothrombin depression. 

Addendum 

1 1 paper was submitted, Clausen and Jager if* have reported a case in which 

bleeding from the nose and gums occurred in the presence of hypoprothrombinemia induced 
by salicylates. 

Their observation that spontaneous hemorrhage due to the prothrombinopenic effect of 
salicylates is rare and, when present, is apparently not a factor in causing death from sali- 
cylate intoxication, bears out our opinion. 
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PLASMOCHIN TOXICITY: ANALYSIS OF 258 CASES =■= 

By Maurice Hardgrove, Col, M.C., A.U.S., and Irving L. Apreebaum, 

Lt. Col, MC, A.U.S., F.A.C.P. 

Plasmochin has had a checkered career in the role of an anti-malarial 
agent since it was first introduced into clinical medicine by Miihlens ^ in 1926. 
The literature is abundant with references which approximate 400 mono- 
graphs and articles, but it is not within the scope of this paper to present 
a historical review. Although plasmochin was initially given a trial as the 
sole anti-malarial drug in various types of the disease, its usage gradually 
became limited. It has been employed for primary attacks of malaria in 
combination with quinine and atabrine ; in blackwater fever when sensitivity 
to quinine was suspected; in pregnancy complicated by malaria in order to 
avoid the oxytocic effects of quinine; in chronic cases in order to curb the 
recurrence rate; in the follow-up treatment of malaria, when sexual forms 
were present in the peripheral blood ; and in the field for the purpose of mass 
suppressive treatment. In relationship to control Clark and Komp ® have 
reported the results of a 10 year survey in Panama concerning the adminis- 
tration of quinine, atabrine and plasmochin without anti-mosquito measures. 
Throughout these clinical reports and studies, one is able 'to note a variable 
percentage of toxic effects. 

Goodman and Gilman ^ have briefly summarized the toxicity of plas- 
mochin in their textbook of therapy. Soon after the initiation of the adminis- 
tration of this synthetic drug for malaria, reports on the poisonous effects 
were submitted. In 1927 case repoi'ts were published by Eiselsberg* and 
subsequently similar observations were made by Namikawa ® in 1928 and 
Reyes “ in 1929. Gastrointestinal symptoms have been noted rather early in 
the course of drug intake by Clark and Komp,' and others. Among those 
who placed emphasis on cyanosis as an early toxic manifestation were 
Orachowatz,® Chopra and Sen ® and Manson-Bahr.^® The question of the 
pigment causing the cyanotic tinge was in a controversial state. Foy and 
Kondi have done extensive work on this problem and concluded that 
methemoglobin rather than pseudo-methemoglobin was the responsible 
agent. The hemolytic effects of the drug have been noted by Sein,^® Manai 
and others. The deleterious effects of plasmochin on the circulatory system 
have also been recorded,^'*’ and electrocardiographic studies were per- 
formed by Kawahigashi in 1938. In 1943 Slatineanu and Sibi presented 
the results of investigation of functional tests of the liver and kidney before 
and after atabrine therapy combined with plasmochin. Among the fatalities 
published were those by Decherd and Blackie."® 

* Received for publication November 1, 1945. 

From the Medical Service of Gorgas Hospital, Panama Canal Zone at the time Brig. 

Dooling, U. S. A. was in charge. Field statistical data furnished bj’ Col. 

'■ C. Cox, M.C. ; Lt. Col. S. J. Lerro, il.C.; and Capt. At. Vaughn, M.C. ’ 
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An acute medical emergency arose as the result of plasmochin poisoning, 
which gave us an opportunity to study its clinical manifestations. During 
the month of May 1943, 401 patients were admitted to Gorgas and Margarita 
Hospitals, located in the Panama Canal Zone, for suspected plasmochin 
poisoning; 385 of this number were discharged with a substantiated diag- 
nosis. The total number of persons who had received the drug was 4,361. 
Of this entire group 8.12 per cent (401) were hospitalized, another 2.01 per 
cent (88) showed mild reactions and were confined to quarters; so that 
10.13 per cent exhibited some toxic symptoms. 

The course of medicine which these individuals had received for sup- 
pressive therapy was as follows: One tablet (0.1 gm.) of atabrine was ad- 
ministered three times daily for five consecutive days. No medication was 
given on the sixth and seventh days and then for the next five days 0.01 gm. 
of plasmochin hydrochloride was prescribed three times daily. 

The 271 cases admitted to Gorgas Hospital will be described in detail 
and a comparison will be made with the smaller number entering Margarita 
Hospital. Of the patients in Gorgas Hospital, 258 (95.2 per cent) were 
considered as exhibiting evidence of plasmochin toxicity. 

All the patients were employed as laborers by the Panama Engineering 
Division and were ambulatory during the routine course of therapy. They 
were chiefly black and foreign white male adults in the third and fourth 
decades of life. No difference in reaction was noticed in the two groups. 
None of these patients had been immunized against yellow fever. The 
majority received a total of 15 tablets of atabrine (1.5 gm.) and 13 
tablets of plasmochin (0.13 gm.) with a variation of the latter between six 
and 14 tablets. Twenty-one cases received a total of less than 10 tablets 
(0.10 gm.) of plasmochin, and of these, seven showed mild signs of toxicity; 
12 had a moderate degree and two had severe types of reactions. The ma- 
jority of the cases were admitted within a 48 hour period (May 14—15, 
1943), corresponding to the last day of plasmochin intake and the day fol- 
lowing (see table 1). 


Table I 

Relationship of Admissions to Drug Intake 


Days 

1 1-3 

1 

6-7 

8 

9 

10 

11 

12 

13 

14 

15 

After 

Drug — gm. 

Total — 
1.5 

! 

0 

0.03 

0.03 

0.03 

0.03 

0.03 

0 

0 

0 

0 

No. of hosp. 
admissions 

0 

0 

0 

0 

0 

8 

53 

145 

20 

24 

21 

1 

Atabrine 

No med. 

Plasmochin 

1 No medication 


No definite relationship between past illnesses- and the incidence or the 
degree of toxicity could be ascertained. A past history of malaria was 
obtained in 92 cases (35.65 per cent), but it did not seem to be a factor in 
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these cases. It contributed to the splenomegaly which was detected in many 
cases (24.42 per cent). No history of previous plasmochin therapy was 
obtained. 

Symptoms 

The coinplaints following the oral administration of plasmochin, which 
were related to its toxicity, were in the order of frequency : Abdominal pain, 
dark urine (brown, red, black), anorexia, jaundice, headache, nausea, 
vomiting, feverishness, weakness, malaise, and backache (see table 2). 


Table II 


Analysis of Symptoms — Plasmochin Toxicity 


Symptoms 

Cases 

Severity 

Average Days 

After Initial Dose 

Number 

% 

Mild 

Mod. 

Severe 

Onset 

Duration 

Abdominal distress 

178 

68.99 

88 

71 

' 19 

4.49 

3.61 

Dark urine 

144 

55.81 

42 

54 

' 48 

3.88 

3.99 

Anorexia 

116 

44.96 


116 



4.13 

Jaundice 

115 

44.57 

48 

40 

27 

4.15 

5.40 

Headache 

100 

38.76 

58 

37 

5 

4.75 

3.37 

Nausea and vomiting 

87 

33.73 

41 

31 

15 

4.65 

2.28 

Fever 

64 

24.81 


Inestimable as 

a subjective sign 

Weakness, malaise 

58 

22.48 

Undetermined 

Undetermined 

Backache 

57 

22.09 

36 

18 

3 

3.86 

4.38 


Less common complaints were vertigo (7.36 per cent), chest pain (5.04 per 
cent), diarrhea (3.87 per cent), chills (3.49 per cent), nasal congestion 
(2.71 per cent), cyanosis (2.33 per cent), photophobia (2.33 per cent), 
dysuria (1.55 per cent), palpitation (1.16 per cent), prostration (1.16 per 
cent), syncope (0.77 per cent), and anuria (0.77 per cent). Cyanosis was 
noticed by six patients but twice this number showed it upon physical ex- 
amination. Likewise, the incidence of yellow sclerae noticed by the patients 
and their friends was less than by the examining physicians. In general, 
it may be stated that the onset occurred after four days of drug administra- 
tion (total dosage of 0.12 gm. of plasmochin) and that the subjective symp- 
toms lasted from three to four days. This short duration of symptoms was 
undoubtedly influenced by the immediate treatment the patients received. 

Physical Findings 

The chief objective findings in the patients admitted were jaundice, gen- 
eral and upper abdominal tenderness, enlarged spleen and liver, cyanosis and 
pallor. Splenic enlargement, in many cases, was probably due to previous 
attacks of malaria. Most findings were of slight to a moderate degree and 
were detectable for a period of from two to five days (see table 3). 

About one-half (56.2 per cent) of the patients had a low grade fever, 
which occurred early during the hospital stay and lasted but a few days. The 
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Table III 


Physical Findings — Plasmochin Toxicity 


. Signs 

Cases j 

Degree 

Duration — Days 

No. 

258 

i 

% ^ 

Slight 

Mod. 

Severe 



Aver- 

age 

Jaundice 

138 

53.49 

58 

so 

30 

1 

12 

4.5 

Rt. U.Q. tenderness 

65 

25.19 

37 

21 

7 

1 

10 

3.5 

Splenomegaly 

63 

24.42 

43 

18 

2 

Inestimable 

Left U.Q. tenderness 

59 

22.87 

28 

21 

10 

1 

8 

3 

Gen. abd. tenderness 

54 

20.93 

'28 

23 

3 

1 

9 i 

2.5 

Hepatomegaly 

46 

17.82 

40 

5 

1 

Inestimable 

Cyanosis 

34 

13.17 

28 

5 

1 

1 

1 6 1 

1 2 

Costo-vertebral tenderness 

25 

9.69 

Undetermined j 

Undetermined 

Peri-umbilical tenderness 

23 

8.91 

19 

1 4 1 

1 0 

1 i 

1 8 1 

1 3.5 

Mydriasis 


3.10 

Undetermined 1 

1 Undetermined 

Shock 

7 

2.71 

1 

2 

4 

1 

1 ^ 

! 2.5 ■ 

Nasal congestion 

7 

2.71 

— 

— 

— 

1 — 

! — 

— 

Basal riles 

6 

2.33 

— 

— 

— 

1 — 

_ 


Tachycardia 

5 

1.94 

— 

— 

— 

— 

— 

— 

Epigastric tenderness 

2 

0.77 

— 

— 

— 

— 


— 

Generalized rash 

1 

0.38 


1 — 






cases considered as seriously ill were lying in bed looking pale and cyanotic, 
were vomiting and complaining of abdominal distress. They also had yel- 
low sclerae and frequently a lowered blood pressure. 

Laboratory Data 

The urine, which was collected in large bottles alongside each patient’s 
bed, was dark in one-half of the patients on admission or during the hospital 
stay. The factors in producing darkness were an increase in bile pigment, 
the presence of oxyhemoglobin and methemoglobin and urinary concentra- 
tion. About a third of the patients had urine of a red or brown-black ap- 
pearance, and this served as an index of the severity of the reaction. The 
urine was acid on admission but after the patients had received large amounts 
of fluid and sodium bicarbonate, it became alkaline. No true anuria was 
seen after hospital admission. Renal irritation was noted in less than half 
of the cases and was manifested by albuminuria, hematuria or casts. Pus 
appeared in about a third of the cases and marked sediment and hemo- 
globinuria in less. Most of the abnormal urinary findings disappeared in 
one to three days which corresponded Avith the clearing of the rest of the clini- 
cal picture (see table 4) . Additional laboratory studies and renal functional 
tests indicated no permanent renal damage. 

The hemolytic anemia varied in severity and could be correlated Avith 
the intensity of the urinary findings, the elevation of the icteric index and 
the clinical pattern. Three-fourths of the patients had a red blood cell count 
beloAv four million and about half (46.5 per cent) had a hemoglobin beloAV 
70 per cent. Fifty-six (21,7 per cent) of the cases had an erythrocyte count 
beloAv tAvo million. Many of the Ioav counts occurred during the acute 
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Table IV 

Urinary Findings — Plasmochin Toxicity 



Cases 

—258 

Duration — Days 

Number 

■ % 

— 

Long 

Average 

Dark urine 

129 

SO 

— 

— 



Red or brown-black 

86 

33 ! 

1 

7 

3 

Reaction acid on admis- 






sion 

258 

100 

— 

— 

— 

Albuminuria 

104 

40.31 

1 

7 

2 

Pus cells 

90 

34.88 

— 

— 

2-3 

Hemoglobinuria 

72 

27.71 


— 

1-3 

Casts 

52 

20.15 

Data not available 

Red blood cells 

43 

16.28 

1 

4 

1-2 

Sediment 

35 

13.57 

— 

— 

1-2 

Urobilin 

32 

12.4 

Corresponded to hemolysis 


reaction after the patient was in the hospital. One red blood cell count 
dropped precipitously to 800,000. Likewise many (15.8 per cent) of the 
patients developed a hemoglobin as low as 40 per cent ; the lowest was 30 per 
cent. The mild anemias improved in from three to four days, but the more 
severe lasted, from 10 days to two weeks. Sternal marrow puncture in five 
patients showed normal regenerating normoblastic bone marrow. 

A mild polymorphonuclear leukocytosis (9,000 to 12,000 per cu. mm.) 
occurred in most patients, though in several the white blood cell count rose as 
high as 20,000. No increase in lymphocytes was noted. About a fifth 
(22.48 per cent) of the cases showed an icteric index of over 15 units; 
one was as high as 175. The average duration of the elevated icteric indices 
was only three days. The van den Bergh test was indirect in all cases in 
which the icteric index was above normal. 

In a limited number of the more severe cases additional laboratory data 
were gathered. Blood chemical tests, including glucose, cholesterol-choles- 
terol ester and creatinine were within normal range in eight cases. -Of 162 
individual studies of the blood non-protein nitrogen, elevation was noted in 
12 cases. These transient rises were observed in patients exhibiting the 
greatest degrees of jaundice. Red blood cell fragility, Rumpel-Leeds and 
Donath-Landsteiner tests were normal in six cases. Kidney function tests 
(phenolsulfonphthalein and urea clearance) were employed in 13 cases; 
three were slightly reduced, but this was transitory. The renal function, 
as determined on the basis of the intake and output of fluids, was normal in 
aU cases. During the peak of the illness, liver function studies (hippuric 
acid test) indicated some impairment in four of the 10 critically ill patients. 
A return to normal figures was observed after the clinical picture cleared. 
Of six electrocardiograms, only one revealed a transient abnormality — slight 
inversion of T, and Ts waves. Spectroscopic examinations of the blood and 
urine were performed rather late in the course of the disease and therefore 
results cannot be considered valid. Absorption bands, indicative of methe- 
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moglobin and oxyhemoglobin, were detected in the urine of three of 15 cases 
studied, and in the blood of one of 10 cases. However, it may be assumed 
that methemoglobin accounted for the marked cyanosis and black urinary tint 
in this series. 

Associated findings unrelated to thp toxic syndrome were disclosed by 
laboratory examinations as follows .* Helminthiasis 3 cases ; estivo-autumnal 
malaria, 2 cases; latent syphilis 25 cases (serologically); infestation with 
filaria ozzardi, 1 case; and atypical pneumonia, 1 case. 

The correlation of laboratory findings with the clinical picture was evi- 
dent and the dark urine (urDbilinuria, methemoglobinuria and hemoglo- 
binuria), anemia, elevated icterus index, indirect van den Bergh ran parallel 
with the severity of the toxic process. The laboratory pattern, its transitory 
nature and response, were typical of an acute hemolytic process due to a toxic 
agent. There was no evidence of liver, kidney or bone marrow damage of a 
permanent nature as based on laboratory findings. Temporary renal irrita- 
tion was expressed by the urinary output of albumin, casts and red blood 
cells in a number of specimens. 

Treatment and Results 

A therapeutic regime was immediately established for the treatment of all 
patients. Diagnostic procedures, which included red cell count, hemoglobin 
determination and urine analysis upon admission, were employed to guide 
special therapeutic measures. The routine treatment for each case consisted 
of the oral administration of thiamine chloride (15 mg. daily), ferrous 
sulfate (15 gr. daily), vitamin K (2,000 units daily) and sodium bicarbonate 
(80 gr. daily). Fluids were forced and additional sugar and fruit juices 
were prescribed for the first few days. Except for mild cases each patient 
also received 1,000 c.c. of 10 per cent glucose intravenously. If the hemo- 
globin was below 50 per cent (Sahli) and the red blood cells below 2.5 
million or signs of impending shock were present, patients received blood 
transfusions, which were repeated according to their needs. The rapid 
influx of patients made it impossible to carry out all orders in extreme detail 
and the more seriously ill received the most adequate care. Some patients 
(27) received more than 3,000 c.c. of fluids intravenously and one received 
11,000 c.c. in a five day period. Sixty patients received 92 blood trans- 
fusions as follows: 37 cases, one transfusion; 15 cases, two transfusions; 7 
cases, three transfusions ; 1 case, four transfusions. 

/ Blood transfusion was the treatment par excellence for the severe cases 
of plasmochin intoxication. Its effect was dramatic and it proved to be a 
life-saving measure in many cases. Even though improvement was shown 
there was no hesitation in repeating it. Intravenous fluids favorably in- 
fluenced the clinical course of all patients and were considered an essential 
phase of therapy. Alkalinization of the urine was used as in black water 
fever which this syndrome resembles. It aids in preventing the precipitation 
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of heniatin crystals in the renal tubules. Mild cases responded well on the 
ordinary routine regime. 

Of the 271 cases admitted 13 were considered as exhibiting no signs of 
intoxication; of the rest, 136 were mild; 63 moderate; and 59 severe. The 
hospital stay averaged 9.76 days for all patients, although some were dis- 
charged in three days and others, severe in nature, remained for three weeks. 
No deaths occurred and no complications or sequelae appeared. The treat- 
ment was considered successful in each case. 

The 130 patients who were admitted to Margarita Hospital, Margarita, 
Canal Zone, were similar to the cases we have described above in detail. 
One hundred and twenty-seven were diagnosed as plasmochin poisoning and 
50 of this group showed hemoglobinuria. Eight patients received a total 
of 12 transfusions and none died. Three cases were excluded because there 
was no evidence of plasmochin intoxication. 

Several illustrative case reports are briefly presented : 

Case Reports- 

Case 1. A 43 year old male, mestizo, laborer, employee of the Panama Canal 
was admitted to Gorgas Hospital on May 16, 1943 after taking the full course of 
suppressive treatment as outlined (0.15 gm. plasmochin). Three days prior to hos- 
pitalization he complained of abdominal distress, malaise, feeling of slight feverishness 
and anorexia. On the day of admission he also noted that his urine was darker than 
usual. Positive objective signs consisted of a slight icteric tinge of sclerae, slight 
cyanosis of lips and deep tenderness in the right upper quadrant. 

Several daily urine specimens were negative except the first specimen which 
was moderately positive for urobilinogen. Daily complete -blood counts were within 
normal limits. The icteric index on the fourth day was 15, and the van den Bergh test 
was indirect. 

During his hospital stay he was relatively afebrile, but his pulse was slightly 
rapid for the first three days (90 to 100). He was placed on the routine treatment and 
in addition received 1,000 c.c. of 5 per cent glucose in normal saline on the first day. 
The rest of his course was uneventful and he was discharged as well at the end of the 
week. This is an example of mild plasmochin intoxication with a minimal hemolytic 
process, responding to a conservative regime. 

Case 2. A 25 year old male, mestizo, laborer, employee of the Panama Canal 
was admitted to Gorgas Hospital on May 15, 1943 after an intake of 0.13 gram of 
plasmochin during suppressive treatment. Three days prior to hospitalization he 
complained of headache, nausea, feverishness, jaundice and the voiding of dark red 
urine. These symptoms persisted to the time of admission. 

On physical examination icterus, mild cyanosis and a slightly enlarged tender 
liver were noted. The first specimen voided was dark red. Blood studies revealed 
an anemia ranging for the first few days from 1.77 to 2.66 million red blood cells with 
an average hemoglobin of about 60 per cent. His urine specimens revealed hemo- 
globinuria and urobilinuria for several days. On the fourth hospital day his icteric 
index was 15, non-protein nitrogen 26.9 and the van den Bergh reaction was delayed 
indirect. 

The patient ran a low grade febrile course for the first few days. He was placed 
on routine therapy and in addition received a 500 c.c. blood transfusion on the second 
day and also 1,000 c.c. of 5 per cent glucose in normal saline intravenously. Gradual 
improvement was noted and he was discharged as well on the tenth day. This is an 
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example of a moderately severe case of plasmochin intoxication with a satisfactory 
response to routine therapy and a blood transfusion. 

Case 3.. A 35 year old, black, male laborer, employee of the Panama Canal, was 
admitted to Gorgas Hospital on May 15, 1943 after an intake of 0.12 gram of plas- 
mochin during suppressive treatment. Trvo days prior to admission he complained of 
abdominal distress, malaise, headache, nausea, vomiting, anorexia, jaundice and the 
voiding of very dark urine. 

Physical examination revealed an acutely ill individual in mild shock with a small 
rapid pulse, exhibiting signs of marked jaundice and moderate cyanosis. ■ General 
abdominal tenderness was elicited on deep pressure and he had moderate mydriasis. 

The red cell count was 1.9 million red cells on admission and for several days 
was under 2.5 million. The hemoglobin was 50 per cent. The initial white cell count 
was 18,000 with a polymorphonuclear trend. The urine had a blackish tint on the 
first day and was dark red on the second day. Albuminuria, methemoglobinuria and 
hemoglobinuria were detected for several days. Kidney function tests were sub- 
normal (phenolsulfonphthalein was 20 per cent) on fourth day, but on the eighth day 
the urea clearance was normal. Blood examinations on fourth day revealed an ele- 
vated non-protein nitrogen (44.6 mg.) and normal blood sugar (80 mg.). The initial 
icteric index was 42 units. A sternal puncture indicated an active bone marrow re- 
sponse to hemolysis. Spectroscopic examination of the blood revealed the presence of 
methemoglobin. Electrocardiographic studies showed slight inversion of T, and Tg 
waves. 

The patient had a temperature of 100 to 102° F. during the first week and was 
seriously ill. During this period he received three blood transfusions and three intra- 
venous infusions of 5 per cent glucose in normal saline. He gradually felt better, 
became afebrile, the urine analysis reverted to normal and his red cell count rose to 
3.15 million and 72 per cent hemoglobin. He was discharged at the end of two weeks. 
This is an example of a case of severe plasmochin intoxication with severe hemolysis 
and methemoglobinuria and the rare findings of shock, mydriasis, renal irritation and 
toxic myocarditis (see figure 1). Energetic measures were necessary in the therapy 
of this case. 
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Fig. 1. Composite chart of case 3 (severe plasmochin into.xication). 
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Comment ■ 

\ 

On the basis of the data in this report, it is evident that plasmochin is a 
dangerous drug and due caution must be exercised in its administration. 
It has a limited use and at present it is employed at Gorgas Hospital in 
selected recurrent cases of malaria and all cases which persistently reveal the 
sexual forms of the parasite in the peripheral blood, after an adequate course 
of another anti-malarial drug (atabrine or quinine) has been prescribed. It 
is recommended that the dosage of plasmochin be modified because of the 
small margin of safety and the individual sensitivity occasionally encount- 
ered. At present the dosage at Gorgas Hospital has been reduced to 0.01 
gm. twice daily, for a period of three days. It* is also felt that plasmochin 
should not be used in the field, but as a rule in a hospital, where more careful 
observation by the physician is possible. When early signs of toxicity ap- 
pear, the drug must be discontinued. If jaundice, pallor or impending shock 
occur, then energetic measures of therapy as outlined (blood transfusion, 
intravenous fluids, etc.) should be instituted. -Laboratory studies, par- 
ticularly daily blood counts and urine analysis, are important in the diag- 
nosis, treatment’ and follow-up of each case. 

The role of atabrine in the introduction or accentuation of toxic symp- 
toms cannot be fully evaluated in this series. 


Conclusion 

Of 4,361 laborers who were placed on a suppressive ambulatory routine 
for malaria (five day course of 1.5 gm. atabrine followed by two days of no 
medication and then a five day course of 0.15 gm. plasmochin hydro- 
chloride), 489 cases (10.13 per cent) developed toxic manifestations of 
plasmochin poisoning. The individual syndrome varied in severity but the 
more seriously ill presented the typical clinical and laboratory pattern of acute 
intravascular hemolysis. All cases recovered upon a therapeutic regime 
which included alkalinization of the urine, intravenous fluids and blood 
transfusions, and no permanent effects were noted. Plasmochin is a drug 
which presents a potential danger to the patient and therefore the reduction in 
dosage and the careful observation of patients receiving the drug are recom- 
mended. 


T . is expressed to Col. Bates and his assistants of the Board of Health 

Laboratory of the Panama Canal Zone for their splendid cooperation. 
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INFECTIOUS MONONUCLEOSIS: REPORT OF AN 
EPIDEMIC IN AN ARMY POST * 

PART I 

By Harry F. Wechsler, Lt. Col., Arthur H. Rosenblum, Capt., and 
Charles T. Sills, Capt., Fort Bliss, Texas 

Epidemics of infectious mononucleosis are not infrequent, especially 
where groups of young individuals live in close proximity. Outbreaks in 
colleges and schools have been the classical examples of such epidemics. 
They have also occurred in military installations. The first epidemic in this 
country was described by West in 1896. 

The post, in the period during which the epidemic took place, was of 
diverse and changing composition. In the main, it consisted of the station 
complement and a large number of battalions in training. The former and 
smaller component consisted of individuals who usually had had from one to 
several years of service and its composition changed but slowly. The bat- 
talions, on the other hand, arrived and departed at irregular intervals, varied 
in strength between 700 and 1000 men, were mostly recent inductees and 
remained on the post usually for a period of four to six months. 

Before embarking on a description of the epidemic, the diagnostic criteria 
we used must be stated. This is necessary not only because of the protean 
manifestations of the disease and its unknown etiology, but because of the 
large number of cases with insidious onset and mild symptoms or with no 
clinical manifestations whatsoever. The latter were admitted for some 
totally unrelated condition. That there can be. many such cases during an 
epidemic, has been amply confirmed by Halcrow and co-workers ^ in a recent 
outbreak of the disease- in an E.M.S. hospital in Scotland. Of the 298 in- 
dividuals whom they examined, a group composed of both patients and 
nursing staff, 97.9 per cent showed evidence of the disease. Only 125 of 
these were clinical cases, whereas 165 had blood and serological changes but 
no clinical manifestations. What was even more remarkable was the demon- 
stration of many cases in the adjacent town and a few in two towns situated 
13 and 20 miles from the hospital. It is interesting that Baldridge,^ as early 
as 1926, asserted that sporadic cases are only the more marked instances of 
a small epidemic in which many of the cases are so mild as to escape notice. 

Both in the absence of clinical manifestations and as confirmation of the 
suspect clinical syndrome, the diagnosis is based on the presence of “leuko- 
cytoid ’ lymphocytes in the peripheral blood, a mononucleosis, a positive 

* Received for publication November 15, 1945. 

b rom the Medical Service, Station Hospital, Fort Bliss, Texas. 

Jesse Schapiro supervised the laboratoo' procedures. Major Louis Johnson as- 
sisted in the preparation of the dermatologic section. 

Part II of this article will appear in the following issue of this journal. 
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heterophile antibody agglutination test, or a combination of these three. The 
application of these criteria to the large number of cases seen in an epidemic 
such as we are describing presents certain difficulties. 

A number- of workers have denied that “leukocytoid” lymphocytes are 
pathognomonic of infectious mononucleosis. Baldridge et al.^ found vary- 
ing percentages of abnormal lymphocytes in many infections associated with 
lymph node involvement. In a number of cases of upper respiratory in- 
fections, such as acute pharyngitis and acute sinusitis, Warren^ reported 
that many of them showed from 1 per cent to 10 per cent of cells charac- 
teristic of infectious mononucleosis. Fifteen heterophile antibody agglutina- 
tion tests were performed in these cases and all were negative. He admitted, 
however, that serial blood counts and heterophile -antibody agglutinations 
were not complete. Randolph and Gibson ® studied 24 allergic students, 
nurses and hospital personnel whose major complaint was fatigue or weak- 
ness and found atypical lymphocytes present in a range from 2 to 27 per cent. 
One was known to have had infectious mononucleosis two years earlier and 
eight had or had had cervical gland enlargement. A heterophile antibody 
determination was performed in 22 and the highest titer was 1 : 32. In a 
continuation of these studies in a group of 140 student nurses, Gibson and 
Hettig ® reported that atypical lymphocytes varied between none and 22 per 
cent. On the basis of the single blood count performed, however, the 
number of such lymphocytes bore no relationship to a past history of allergic 
disease. Infectious mononucleosis had been previously diagnosed in two 
because of a positive heterophile antibody determination. This test, unfor- 
tunately, was not a part of the study. Although the authors discount the 
possibility that they were dealing with an epidemic of infectious mononu- 
cleosis or with cases in the recovery phase of this disease, no convincing evi- 
dence is presented. No Davidsohn absorption tests were performed. The 
occurrence of seronegative cases and the frequent, rapid disappearance of 
elevated heterophile titers during convalescence are not taken into considera- 
tion. The reported cases were in a group in whom infectious mononucleosis 
is common and it is known that atypical lymphocytes can persist for months 
and even for years after an attack. They have been reported as long as 7 
and 10 years later.®' ‘ Finally, atypical lymphocytes are apparently common 
in infectious hepatitis. In 1923, Jones and Minot ® reported 26 sporadic 
cases in whom such cells reached 50 per cent during the height of the lympho- 
cytosis. No heterophile antibody determinations were performed. Re- 
cently, Barker, Capps and Allen” found 5 to 20 per cent and occasionally as 
high as 60 per cent of these cells in an epidemic of infectious hepatitis. 
Heterophile antibodies were consistently absent on repeated examinations. 

A mononucleosis at some stage of the disease has been considered the 
essential sign in infectious mononucleosis by Bernstein.*” He, however, 
quotes Chevallier to the effect that in some instances the mononucleosis may 
be so slight that the diagnosis depends only on the presence of abnormal cells. 
His conclusion, moreover, is based on sporadic cases which are usually severe 
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enough to warrant prolonged observation and frequent blood counts. In 
addition, there is a general agreement that the mononucleosis is much higher 
in sporadic cases than in those seen in an epidemic.^ ^ “ 

Although the Paul-Bunnell test has been a great advance in the diag- 
nosis of infectious mononucleosis, it has many limitations when applied to the 
epidemic disease. The variability in the time of appearance of the maximum 
titer. and the occasional rapid disappearance of elevated A'^alues i®- 13 , 14, 15 
great disadvantages where repeated tests are not feasible or where large num- 
bers of asymptomatic cases are concerned. The number of sero-negative 
cases is not inconsiderable. In the sporadic form, the percentage of positive 
tests has varied between 43 per cent and 100 per cent.^'* The variation has 
depended to some extent upon the frequency with which the test has been per- 
formed in the individual cases, the technic employed and the titer that was 
considered as a positive test. More important, however, has been the num- 
ber of cases the author has excluded merely because the test was nega- 
tive.^^’ Such a procedure has even been recommended.^® On the other 
hand, the test is not specific as not only have rare false-positives been re- 
ported but normal sera' can and often do contain sheep-cell agglutinins. 

Excluding serum sickness and converting the values into final dilutions, the 
maximum titers that have been reported in the literature are shown in table 
1. Although titers above 1 : 64 and 1 : 80 occur in only a very small num- 
ber of controls, the fact that they do occur is more important than the actual 
percentage where clinical manifestations are completely absent or mimic a 
great variety of other illnesses. The Davidsohn absorption test is un- 
doubtedly of greater usefulness under such circumstances. This test, how- 
ever, is more complicated and places a heavy burden upon a laboratory staff 
already OA^ertaxed with other duties, particularly when large numbers of 
patients are involved. The introduction of modifications in technic which 
shorten the test do not decrease its complexity. Moreover, the absorp- 
tion test as performed in our laboratory did not give uniform results. This 
was true of both the guinea-pig and the beef red cell suspensions and will be 
more fully discussed later. 


Table I 

Maximum Titer of Sheep-Cell Agglutinins in Control Series 


Author 

Number 
of cases 
tested 

Maximum 

titers 

Author 

Number 
of cases 
tested 

Maximum 

titers 

Barrett 

100 

1 ;20 

Bunnell 

2015 

1 : 128 

Davidsohn - 

217 

1 :56 

Butt and Foord ^ 

436 

1 : 128 

Smeall 

765 

1 :64 

Stuart 23 

300 


Shaw and Macgregor 

136 

1 :64 

Beeukes 21 

100 

1 ; 516 

Bernstein == 

300 

1 :80 

Demanche 

147 

1 : 896 


In all suspected cases in this epidemic, several blood counts and at least 
one heterophile antibody agglutination test were performed, but no sys- 
tematic attempt was made to determine the maximum percentage of “leuko- 
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cytoid” lymphocytes, the maximum mononucleosis or the highest heterophile 
antibody titer attainable. Davidsohn absorption tests were done in a num- 
ber of typical cases throughout the period of study merely to confirm the fact 
that we were dealing with an epidemic of infectious mononucleosis. They 
were also performed in doubtful cases and in those who presented a German 
measles or scarlatiniform rash, jaundice or pneumonia. More extensive 
studies were undertaken only in those patients who required prolonged hos- 
pitalization, either because of their admitting illness or because of the severity 
of the infectious mononucleosis. The ordinary cases with clinical mani- 
festations of the disease were usually symptom-free after four to five days of 
hospitalization and anxious to return to duty. It was not deemed advisable 
to interfere with their training program solely for the purpose of making 
further blood studies. 

For the purposes of this report, we have arbitrarily excluded all cases 
who had less than 10 per cent “leukocytoid” lymphocytes of the total white 
blood cell count, unless the heterophile antibody agglutination titer was 
1 : 224 or above or was positive with the Davidsohn test. We realize that 
many cases of infectious mononucleosis were excluded by these criteria, 
either because of insufficient blood studies or because they were admitted to 
the hospital in a late convalescent stage. During the height of the epidemic, 
practically every patient in the hospital showed varying percentages of ab- 
normal lymphocytes in their blood smears. As only those cases actually 
seen at the hospital form the basis of this report, it is evident that there must 
have been large numbers without clinical manifestations or with such mild 
symptoms that they were never hospitalized. Many of the latter either 
stayed on duty or were confined to quarters for a day or two. 

This study includes only the 556 cases admitted or examined at the hos- 
pital between January 1, 1943, and February 29, 1944. Up to July, 1944 
an additional 131 cases were admitted but have not been tabulated, as the 
essential facts and conclusions would not have been altered by their inclusion. 

Distribution 

A. Monthly Incidence. The outbreak began in August 1943, but spo- 
radic cases were recognized prior to this date. In the preceding seven 
months there were 1 1 cases diagnosed as infectious mononucleosis. 

The monthly incidence is shown in table 2. It will be noted that the 
admission rate rose rapidly to its peak in October and November 1943 and 


Table II 

Distribution by Month of Admission 


Month 

Number of cases 

Month 

Number of cases 

Jan. to Aug. 1943 

11 

November 1943 

147 

August 1943 

18 

December 1943 

104 

September 1943 

46 

January 1944 

59 

October 1943 

139 

February 1944 

34 
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then declined more slowly. Small numbers of cases were admitted in the 
succeeding months of 1944 not covered by this report. The numbers in 
these months were as follows; March, 40; April, 34; May, 39; June, 18. 

Most epidemics have occurred in the spring and fall.^° However, the 
epidemic described by Halcrow et al." in England, which had many similar- 
ities to our own, began in August. Although sporadic cases are more fre- 
quent in the winter months, no month is spared.^”’ June is the hottest 
month of the year in this region and it stays warm until October, Although 
the height of the epidemic was in the fall, it began in a very hot August and 
cases were admitted as late as the following June. 

B. Age. The cases which we are reporting consist of military personnel 
exclusively and therefore belong to a limited age group. The distribution 
by age of the epidemic cases and of the army as a whole are shown in table 3. 
The latter is a compilation based on personnel surveys as of December 31, 
1943 and June 30, 1944. 

Table III 

Age Distribution of Epidemic Cases and of Army as of December 31, 1943 and June 30, 1944 


Army Army 

Epidemic Cases December 31, 1943 June 30, 1944 


Age 

Number of cases 

Percentage 

Percentage 

Percentage 

18 

57 

10.2 

3.6 

0.7 

19 

59 

10.6- 

6.9 

4.0 

20 

58 

10.4 

7.6 

7.1 

21 

35 

6.2 

8.4 

7.3 

22 

37 

6.6 

8.7 

7.8 

23 

34 

6.1 

7.9 

8.4 

24 

34 

6.1 

7.7 

7.8 

25 

31 

5.5 

7.1 

7.5 

26 

33 

5.9 

5.4 

7.0 

27 

15 

2.6 

5.0 

5.7 

28 

22 

3.9 

4.4 

5.0 

29 

22 

3.9 

4.0 

4.4 

30 

18 

3.'2 

3.4 

4.0 

31 

19 

3.4 

3.1 

3.5 

32 

19 

3.4 

2.6 

3.0 

33 

13 

2.3 

2.4 

2.7 

34 

13 

2.3 

2.1 

2.4 

35 

12 

2.1 

2.0 

2.2 

36 

7 

1.2 

1.7 

2.0 

37 

8 

1.4 

1.5 

1.8 

38 

8 

1.4 

1.0 

1.5 

39 

0 


\ 




40 

1 






41 

0 






42 

1 






43 

1 

0.7 


2.5 


2.1 

44 

0 






45 

0 






46 

0 






47 

1 







The ages of the patients ranged between 18 and 47 years. From the 
table, it is evident that there was a greater frequency of the disease at age 







118 H. F. WECHSLER, A. H. ROSENBLUM, AND C. T. SILLS 

18 to 20 years inclusive when compared to their percentage strengtlr in the 
army.'’ This was very marked in the 18 )'ear old group, the frequency being 
3 to '14 times as great. From ages 21 to 25 years inclusive, the case rate 
was somewhat' lower and from 26 to 38 years inclusive, it closely approxi- 
mated the percentage age composition of the army. After 38 years, there 
was only an occasional case and a much lower incidence than the expected 
rate. 

All authors have stressed the fact that infectious mononucleosis is largely 
a disease of children and yoting adults.^® As a ‘classical example of this, the 
outbreak at the Lawrenceville School ^ is often cited. Adults, however, 
are not immune. In an epidemic in the Falkland Islands,®^ 10 per cent of the 
cases were between 45 and 65 years of age and in the one described by Hal- 
crow et al.,~ most of the patients were between 20 and 45 years of age. Two 
patients were aged 64 and 84 years respectively. 

Analysis of the age incidence in the epidemic indicates that the younger 
individuals, especially those 18 years of age, are more susceptible to the dis- 
ease. It also indicates that the so-called relative immunity of adults, at least 
until age 39 years is reached, does not obtain where a group lives closely 
together and where the opportunities for contact are favorable. 

C. Sex. There were four females in this series, or 0.7 per cent of the 
total number. This is proportional to their representation on the post, as 
hospital admissions were limited to nurses and WACs, and did not include 
dependents. 

D. Color. Infectious mononucleosis in’ the negro is supposed to be a 
rarity. Bernstein,^® in 1940, could find but a single case reported in the 
literature up to that time. 

Since then, there have been 15 additional cases. In 1941, Werlin, 
Dolgopol and Stern reported four cases and noted that all were seen in one 
month and from the same district of New York Cit 3 ^ Ray and Cecil,®" in 
1944 reported three cases, one of which was complicated by sickle cell anemia 
and in the same year, Johnson reported two cases in children. Recently, 
Blain and Yonder Heide ®® reported six cases, two of which, however, were 
doubtful by our criteria as no atypical lymphocytes were noted. 

There were 49 negroes in this series or 8.7 per cent of the total number of 
cases. Except for the month of August, 1943, when the outbreak started 
and during which the case rate was the lowest, this percentage was con- 
siderably higher than the percentage colored strength on the post. For the 
last five months of 1943 and the first two months of 1944, the period covered 
by this report, the percentage colored sti'ength was as follows: August, 10.2 
per cent; September, 3.6 per cent; October, 3.2 per cent; November, 5.8 per 
cent; December, 5.0 per cent; January, 3.2 per cent; February, 2.9 per cent. 
The average for these seven months was 4.8 per cent or about half the actual 
incidence. 

These statistics indicate that infectious mononucleosis is not a rarit}" 
among the negro, but that, on the contrary, he apparentlj'^ has a greater sus- 
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ceptibility to the disease. They support Bernstein’s contention that the 
paucity of reported cases in the negro is due to the fact that members of this 
race with minor illnesses are not hospitalized. 

E. Race. We have encountered the disease in all races including those 
of Hindu and Chinese extraction. Italian prisoners of war were represented 
by 11 cases. There were 24 Jews in this series or 4.3 per cent of the 
total. It was our impression that this percentage was also approximately 
their strength on the post and that they did not exhibit any increased sus- 
ceptibility to the disease. 

• F. Organisations. Every outfit was represented by one or more cases. 
Twenty-one organizations contributed 10 or more cases. The Station Hos- 
pital personnel with 35 cases was the largest group. 

Bernstein is of the opinion that the frequency of infectious mono- 
nucleosis among individuals working about a hospital has been overempha- 
sized. He feels that these individuals are promptly hospitalized for the 
treatment of even trifling illnesses and are, therefore, correctly diagnosed. 

This situation, however, did not obtain in the post. Minor illnesses 
among line troops were more frequently hospitalized than among service 
troops. Because of the arduous physical exertion required of the former, 
the unit medical officer recommended hospitalization in the vast majority of 
cases if there was a significant temperature elevation. 

We must also emphasize the fact that no epidemiological survey of the 
hospital personnel was undertaken and that the discovery of the disease de- 
pended upon the same factors as in the other troops. It would, therefore, 
favor the belief that the epidemic disease is actually more frequent in hos- 
pital personnel, presumably due to the increased opportunity of contact with 
persons afflicted with the disease. 

Clinical Picture 

1. Clinical Types. In a disease as protean in its manifestations as in- 
fectious mononucleosis, we have found it both interesting and instructive to 
classify the cases in this epidemic into clinical types. This, at times, was not 
a simple matter as many cases did not readily fit into any arbitrary classifi- 
cation. In large numbers, manifestations of several types were present 
either simultaneously or at various times during the course of the illness. 

We have classified the cases on the basis of the outstanding clinical fea- 
ture, such as the presence of jaundice, skin eruptions, meningitic signs, pneu- 
monia, etc. The importance of such a classification in the differential diag- 
nosis IS apparent. In table 4 are listed the various clinical syndromes we 
have encountered and their frequency. 

2. Mode of Onset. In contrast to sporadic cases, the onset in the ma- 
jority was acute, with a chill or chilly feelings and fever. In a few of the 
angmose, but especially in the icteric and lymphoglandular types, there was a 
period varying from several days to two weeks, in which there were vague 
constitutional symptoms such as malaise, fatigability, headache and anorexia, 
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Table IV 


Distribution by Clinical Types, 


Type 

Number of cases 

Percentage 

Type 

Number of cases 

Percentage 

Anginose 

256 

47 

Pulmonary 

30 

5 

Insidious 

112 

20 

Abdominal 

12 

2 

Eruptive 

92 

16 

Lympho- 



Icteric 

34 

6 

glandular 

11 

2 




Meningitic 

9 

2 


with or without a mild sore throat. The insidious cases were discovered by 
routine blood count in soldiers admitted to the hospital for a variety of other 
conditions. Even in the acute cases, the date of admission was rarely the 
day of onset of the disease, as most of the soldiers attempted to remain on 
duty without going on sick call or were treated in the dispensaries by their 
unit surgeons. ' Some were referred to the Skin Clinic because of the dis- 
covery of an eruption, while others developed the disease while under ob- 
servation in the hospital. In two cases, the finding of a positive blood Kahn 
reaction led to other blood studies. 

3. Initial Symptoms. From the classification into types, the initial 
symptoms and their frequency can be inferred. In the anginose type, the 
patients complained of chills or chilly sensations, fever, sore throat, malaise, 
headache, generalized aches and pains, sweats, and anorexia. Depending 
upon the severity of the sore throat and upon the extent of involvement of 
the respiratory tract, a non-productive cough, coryza, pains in the anterior 
part of the chest, painful deglutition and hoarseness were not infrequent. 
Dizziness, nausea, and vomiting occurred but were not common. A few 
cases were ushered in by an epistaxis. 

The pneumonic type was merely a variant of the anginose type, differing 
from it in the severity of the cough and the presence of pain in the chest. 
When this syndrome was accompanied by a polymorphous eruption, the 
patient appeared seriously ill. 

Although the insidious type had no clinical manifestations 6f the disease 
and the patients were admitted for unrelated conditions, careful questioning 
frequently elicited a history of a mild sore throat one or more weeks previ- 
ously. A mild cervical or generalized lymphadenopathy was practically 
always present and at times the spleen was palpable. 

In the eruptive form, although the mode of onset was similar to the 
anginose type, the patient exhibited skin lesions on admission or developed 
them shortly thereafter. In a few cases the upper respiratory symptoms 
were mild and the patient sought admission solely because of the eruption. 

The initial symptoms in the icteric type were variable, depending on the 
presence or severity of the throat involvement. Where the sore throat was 
absent or mild, the symptoms were less violent, the patients entered the hos- 
pital at a much later date and the prominent complaints were malaise, 
anorexia, nausea, vomiting and epigastric distress, followed by jaundice. 
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Fever was absent or mild. In those with a moderate or severe sore throat, 
fever, chills and headache were present in addition to the above symptoms. 

Upper respiratory symptoms were absent or mild in the abdominal type 
and the presenting symptoms were pain in the abdomen, nausea and vomit- 
ing. The pain was situated in the right lower quadrant, the right upper 
quadrant or the epigastrium. 

In’ the lymphoglandular type, the sore throat was mild or had disappeared 
and the patient’s only complaint was painful swollen glands. Although the 
lymphadenopathy was invariably generalized, the most prominent glands and 
the ones which were the most painful were always the cervical lymph nodes, 
except in one instance, where the pain was confined to the inguinal region. 
Lesser pains were not infrequently complained of in the axillae, the groins, 
or both. 

In the meningitic type, the anginose symptoms were moderate or severe 
but in addition, there were severe frontal headache and pain and stiffness of 
the neck. These were occasionally accompanied by vomiting. 

Upper respiratory symptoms were absent in the malarial form, the com- 
plaints being daily chills, fever, headache, malaise and sweats. 

4. Duration of Attack. It is very difficult to arrive at any satisfactory 
conclusion concerning the duration of the attack in the cases in this series. 
Neither the duration of clinical manifestations nor the duration of fever 
applied to all patients. The insidious cases exhibited no clinical manifesta- 
tions at the time of admission. On the other hand, there were 50 cases who 
presented such varied clinical manifestations as icterus, mild angina, stoma- 
titis or skin eruptions and yet were afebrile on admission. Some of both 
groups, however, acknowledged a recent, mild sore throat while many stated 
that they had had chills or fever or both at some time prior to admission. It 
IS of interest that in six of this afebrile group a relapse occurred which was 
accompanied by fever. 

Another factor was the great variation in the period between the onset 
of the disease and admission to the hospital. This interval ranged from a 
few hours to 25 days in 417 cases in which the data concerning this period 
were reliable. The average number of days of illness prior to hospitalization 
for this entire group was three. In 19 cases the onset of the disease 
occurred in the hospital while under observation for some other, unrelated 
condition. 

There were 377 cases who exhibited an elevated temperature with the 
acute phase of the disease. The duration of the febrile course in the hos- 
pital ranged from one to 35 days. The elevation lasted for only one day in 
97 of these cases. Arranged according to weeks of temperature, the dura- 
tion was as follows ; One week or less, 89 per cent ; one to two weeks, 9 per 
cent ; two to three weeks, 1 per cent ; three to four weeks, 1 per cent. This 
IS m marked contrast to the sporadic cases reported in the literature.^'’ These 
figures do not include the prolonged low-grade fever in convalescence or the 
relapses. There were 18 cases who exhibited a low-grade fever for a period 
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varying between two weeks and three months. As this manifestation was 
disregarded in judging the soldier’s fitness for duty, the actual persistence of 
this phenomenon cannot be given. Relapses will be discussed elsewhere. ' 
In contrast again to sporadic cases, the peak of the temperature in the 
vast majority of instances occurred on the first or second day. The tempera- 
ture peaks in this series are shown in table 5. The insidious cases accounted 
for the large percentage with a peak of less than 99° F.. The highest tem- 
perature recorded in this series was 105.6° F. 

Table V 


Peaks of Temperature 


Temperature 

Percentage of cases 

Temperature 

Percentage of cases 

98° to 99° F. 

26 

102° to 103° F. 

14 

99° to 100° F. 

IS 

103° to 104° F. 

12 

100° to 101° F. 

12 

104° to 105° F. 

6 

101° to 102° F. 

14 

105° to 106° F. 

1 


5. Pulse. In general, the pulse rate paralleled the temperature. There 
were a few cases with temperatures over 102° and less frequently with tem- 
peratures over 103° whose pulse rates were only 80 to 88. What was espe- 
cially striking, however, was the great frequency of bradycardia in con- 
valescence. 

6. Respiratory System. Subjectively, sore throat was the commonest 
complaint. Although angina was the prominent objective feature in only 
47 per cent of the cases as shown in table 4, it must be emphasized that the 
majority of those belonging to the other types exhibited evidence of involve- 
ment of the pharynx at some time during their hospital stay so that signs of 
throat involvement were present in 73 per cent of the patients. This per- 
centage would have been much greater, if there were added to it the insidious 
cases with a history of sore throat and those acute cases whose sore throat 
had subsided by the time they entered the hospital. In some patients, espe- 
cially those belonging to the icteric type, the sore throat appeared later in the 
course of the disease and in still others, tlrroat involvement occurred with a 
relapse. 

There were five types of throat infection : diffuse injection of the pharynx, 
tonsils or both of varying degrees (68 per cent); follicular tonsillitis or 
pharyngitis (18 per cent) ; ulcerative tonsillitis or pharyngitis (9 per cent) ; 
membranous tonsillitis or pharyngitis (3 per cent) ; stomatitis (2 per cent). 
No case developed a peritonsillar abscess. The stomatitis was of the 
aphthous variety and was very diffusely distributed, involving the pharynx, 
tonsils, soft palate, buccal mucous membranes, gums, tongue and even lips. 
In one confusing case with marked ulcerative stomatitis, a bullous eruption 
appeared on the palms and soles. Several others were complicated by a poly- 
morphous eruption. 
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The soft palate was very frequently involved in the various types of 
throat infection and in a few cases exhibited scattered petechiae. A gin- 
givitis was extremely common. It was usually mild and consisted of puffi- 
ness, redness and easy bleeding of the gums. In 52 cases, it was severe and 
ulcerative in character. Epistaxis was rare, occurring in only four cases. 
When it did occur, however, it was of moderate severity, ushered in the 
illness and was the only finding on admission. Herpes labialis was rare, 
being mentioned in only six cases. 

Although cough was a common symptom, pulmonary findings were 
present in only 30 cases. The initial symptoms did not differ from the 
anginose type except for the severity of the cough and the more frequent 
complaint of pain in the chest. The cough was of the spasmodic type and 
was frequently described as pertussis-like. Audible wheezing was occasion- 
ally present. It was only slightly productive of thick, tenacious sputum. In 
only one case was it blood-tinged. The pain in the chest was usually sternal 
but occasionally referred to either lung. Numerous diffuse sibilant and 
sonorous rales, inspiratory and expiratory, were heard without change in 
the percussion note or breath sounds. In a few cases, fine rales in addition 


to the rhonchi were audible over a portion of the lung. In 14 of these cases, 
a pneumonitis was demonstrated by roentgen-ray. The roentgen-rays were 
not always positive on admission but became so two or three days later and 
in one instance, they became positive with a relapse on the eighth hospital 
day following three days of normal temperature. 

The highest temperature in this group varied between 99.2° and 105° F., 
and the febrile course varied between one and three days in all except two 
cases. In these two, it lasted six days. The latter were the only ones who 


appeared very ill and were also the patients with the highest temperature. 
One of these, whose temperature rose to 104.8°, was taken ill, two days be- 
fore admission, with chilliness, fever, sore throat, cough, malaise, generalized 
aching, nausea and vomiting. He showed a severe, ulcerative stomatitis, in- 
volving pharynx, tonsils, soft palate, buccal mucous membranes and gums. _ 
There were pronounced asthmatic wheezing, moderate cyanosis, diffuse, 
sibilant and sonorous inspiratory and expiratory rales and moderate fine 
moist rales over the right lung posteriorly. Roentgen-rays revealed a 
mottled density involving the entire right lung and the first, second and third 
left interspaces. The day after admission, he developed a generalized poly- 
morphous eruption, papular, nodular and vesicular in character. The other 
case, whose temperature rose to 105°, had been ill for five days prior to 
admission with the usual symptoms. Besides a moderate pharyngitis and 
diffuse rhonchi over both lungs, he also exhibited a generalized polymor- 
piious eruption on entrance into the hospital. His roentgen-ray revealed 
a diffuse hazing of the upper two-thirds of the right lung except for the apex. 
The rest of the cases were all mild and indeed, the finding of a pneu- 
monia and its extent were alwa)"S a surprise. In one remarkable example, a 
who had been ill for five days with chilliness, sore throat, fever and 
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cough, the highest temperature was 99.2°, which continued for three days. 
The roentgen-rays of the chest showed a pneumonitis involving the entire 
left lung field except the apex and costophrenic angle. Another, who had 
been ill for only one day and whose roentgen-ray showed a pneumonitis in- 
volving the medial third of the lower right lung field, had no temperature 
on admission. His highest temperature was 99.2° on the second hospital 
day. 

Some type of angina was present in all. Herpes labialis was present in 
four cases. The laboratory findings were interesting. The sputum did not 
contain pneumococci or other significant organisms on typing or culture. 
Vincent’s organisms were found on throat smears. Blood cultures were 
sterile. The blood counts shortly after admission were variable. The 
white blood cells varied from 4,600 to 32,000 and the neutrophiles from 48 
to 86 per cent. The majority showed a normal or elevated count with an 
increased number of neutrophiles. The others showed a normal white blood 
cell count or a leukopenia with a moderate lymphocytosis. In from several 
days to a week, there was a shift to a leukopenia and a mononucleosis in the 
first group and an increased mononucleosis in the second. The lowest count 
in this period was 4,000 and the largest percentage of mononuclears was 67 
per cent. This was in keeping with the hematological findings in the 
anginose group in general. 

The roentgenological appearance of the lesions (figures 1, 2, 3, 4, 5) were 
indistinguishable from those described in atypical pneumonia and consisted 
of a haziness or mottling through which the ribs could be seen. The right 
lower lobe alone was involved in five cases, the left lower lobe in two, the 
right middle lobe in two and the right upper lobe in one case. In three cases, 
more than one lobe was involved. Clearing of the roentgen-ray findings 
took place very rapidly. 

In the remaining 16 cases, the roentgen-rays were negative in all but 
two. In one patient, who coughed up bloody mucus, a roentgen-ray shortly 
after admission revealed a haziness in the left lower lobe suggestive of an 
early pneumonitis. However, two days later, another roentgen-ray was re- 
ported as negative. In the other, the initial roentgen-ray was reported as 
showing changes in both lower lung fields suggestive of acute bronchial ir- 
ritation. Another film taken four days later was negative. 

The literature contains many references to the similarity between the 
cough in these cases and that in pertussis and to the likelihood that enlarged 
intrathoracic glands are the cause in both. We have been unable to demon- 
strate enlarged mediastinal glands in an)' of this group or in 23 additional 
patients in whom chest roentgen-rays were taken because of the severity or 
character of the cough. Rales were not audible in the latter group. 

Whether the acute bronchitis or actual pneumonitis, present in 2.9 and 
2.5 per cent of the patients respectively, was a complication due to secondary 
invaders or part of the disease process itself, cannot be stated with certainty. 
There were many striking similarities between the type of pneumonitis ^ve 
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observed and that present in atypical or “virus” pneumonia. Among these 
were the character of the cough, the asthmatic wheezing, the disparity be- 
tween the physical signs and the extent of the pulmonary involvement, the 
roentgenologic picture and failure to respond to sulfadiazine. Recently, 
increased heterophile antibody titers have been reported in “virus” pneu- 
monia.^® We have seen three similar cases, one each in October, November 
and December, 1943. The first patient had an extensive involvement of the 
right lower lobe and his heterophile agglutination titer rose from 1:28 to 



Fig. 5. Roentgenologic characteristics of the pulmonary involvement. 


1 : 224. The second patient showed a small area of pneumonitis at the base 
of the left lower lobe, extending from the heart border to the periphery and 
his titer remained stationary at 1 : 112. The titer rose from 1 : 112 to 1 : 224 
m the last patient, who had an involvement of the medial portions of both 
lower lung fields. . Abnormal lymphocytes could not be found on repeated 
examinations, a mononucleosis never developed and the Davidsohn absorp- 
tion test was negative in the two cases in which it was performed. It is evi- 
dent, therefore, that differentiation between the two conditions would be im- 
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possible in many instances without the aid of the hematological picture. Al- 
though the pulmonary infiltrations cleared very rapidly, this phenomenon 
can occasionally occur in atypical pneumonia. During the course of this 
epidemic and especially during the winter months, sporadic cases of atypical 
pneumonia were admitted to the hospital. In none of these were atypical 
lymphocytes demonstrated. 

The possibility of a secondary bacterial invasion must also be considered. 
Against this were the absence of significant organisms on sputum typing and 
culture, thfe clinical course, the roentgen-ray findings and the lack of the ex- 
pected polymorphonuclear leukocytosis. In view of the systemic nature of 
the disease, there seems every reason to believe that a pneumonitis, closely 
resembling atypical pneumonia, can occasionally be due to the unknown 
etiologic agent of infectious mononucleosis. 

7. Glands. Palpable glands were present in practically all our cases, 
including the insidious ones. It was, of course, impossible to state in many 
whether the glands were actually enlarged without knowing what they were 
normally like. There were, however, several aids in arriving at a decision. 
These were tenderness of the nodes, subsequent further enlargement or de- 
crease in size, enlargement of glands in unusual regions and progressive in- 
volvement of different sites. When present, the glands were palpable on ad- 
mission in the great majority. In a few cases, they did not appear until later 
in the course of the illness. Not infrequently, there was a sudden increase 
in the size of the glands either during the febrile period or during convales- 
cence, in one case as late as 21 days after the onset of the illness. In others 
the enlargement was associated with a relapse. ’A progressive involvement 
of different sites was rarely observed, but when it did occur, it was quite 
striking. As hospitalization was for the most jiart of short duration, the 
glands were still palpably enlarged on discharge in the great majority. The 
glands usually began to shrink with the subsidence of fever, but in some pa- 
tients who reentered the hospital for various reasons, they were found to be 
enlarged as much as six months later. 

The glands were usually small, about the size of a lima bean, but were 
occasionally larger. The largest gland in this series was in a soldier with a 
German measles syndrome who had an anterior cervical node near the angle 
of the jaw the size of a hen’s egg. They were firm, elastic and discrete. 
Tenderness was usually slight but not invariably so. In 11 cases, the 
cause of admission was the tender, swollen glands. Six of these complained 
solely of the cervical glands, three of both the cervical and inguinal glands, 
one of the cervical and axillary glands and one of the inguinal glands alone. 

A considerable number complained of pain in the back of the neck and 
at the base of the skull. In some of these cases the tender enlarged posterior 
cervical and occipital glands were associated with a defensive spasm of the 
neck muscles and a resulting stiffness of the neck. As headache was also a 
prominent symptom, these cases were difficult to differentiate from meningo- 
coccus meningitis or a meningitis complicating infectious mononucleosis. 
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There was usually no reaction in the overlying skin. A slight edema, 
however, was occasionally present. When this occurred over enlarged pre- 
auricular and mandibular glands in two of our cases, they were mistaken for 


mumps. 

The anterior and posterior cervical nodes were the most frequently in- 
volved. We did not notice any predilection for the left side. In order of 
frequency, the sites of the glandular involvement were as follows ; posterior 
qervical, anterior cervical, axillary, inguinal, femoral, occipital, epitrochlear, 
submental, supraclavicular, popliteal, pre-auricular, post-auricular. Multiple 
regions were involved in almost all who presented glandular enlargements of 
any extent. Although we suspected mediastinal glandular involvement in 
a number of cases because of the presence of bronchitic rales or because of 
a spasmodic cough, we were unable to demonstrate them by roentgen-ray in 
any of the 53 patients so examined. Neither have we been able to palpate 
enlarged mesenteric glands in those with abdominal pains or with icterus. 

Suppuration, attributable to infectious mononucleosis, did not occur in a 
single case. In one patient, who had a suppurating inguinal lymph node on 
admission, biopsy revealed that the disease was complicating a preexisting 
lymphogranuloma inguinale. 

8. Gastrointestinal System: The frequency of anorexia has already been 
mentioned in the discussion of the initial symptoms. Nausea and vomiting 


were uncommon and were almost wholly confined to the icteric and ab- 
dominal varieties. Constipation was the rule. There were only 27 cases 
who had a diarrhea either at the onset of the illness or during its course. 

An interesting group was the 12 cases whose major symptom was ab- 
dominal pain. In eight of these, the pain and tenderness were confined to the 
right lower quadrant or shifted to this region from the epigastrium. Nausea 
and vomiting were frequently present. All of these cases were admitted with 
the diagnosis of acute appendicitis. Fortunately, the blood count on admis- 
sion in all of them showed the abnormal lymphocytes and none was operated 


upon. In two each, the abdominal pain was generalized or confined to the 
right upper quadrant. In one unusual case, not included in the abdominal 
variety, the patient was admitted with chills, fever, headache, malaise, cough 
and pains in the anterior chest of two days’ duration. A moderate diffuse 
pharyngitis, generalized glandular enlargement and a barely palpable spleen 
were the only findings. On the third hospital day, he complained of severe 
abdominal pains beneath both costal margins and a mass was palpated in the 
right lower quadrant. In the next two days it had increased so markedly 
that it was visible on inspection of the abdomen and extended to the right 
costal margin. Operation revealed a huge mesenteric chylous cyst which 
had undergone degenerative changes. 

P. Liver. The liver was palpable in 17 per cent or half as frequently as 
le spleen. Usually, it was described as extending a finger’ s-breadth below 
1C costal arch and not tender. In the others, the enlargement was two to 
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four fingers’-breadth and tenderness was present on palpation. The latter 
findings were almost invariably present when jaundice was manifest. 

Mackey and Wakefield are usually credited with being the first to de- 
scribe jaundice in infectious mononucleosis in 1926. Three years earlier, 
however, Downey and McKinlay reported.transient jaundice in one of their 
nine patients. Since then, there have been reports of isolated cases and of 
the occurrence of icterus in collections of sporadic and epidemic cases. In 
1944, Spring was able to compile 35 such cases from a partial survey of the 
literature, exclusive of five of his own patients. We liave been able to find 25 
additional cases. "• 

The actual frequency of this manifestation is difficult to compute for a 
number of reasons. In groups of reported cases, the incidence of jaundice 
has varied as follows: Bernstein,^® 1.5 per cent; Press, Shlevin and 
Rosen,^^ 5.2 per cent; Stuart et al.,^® 7 per cent; McKinlay,^^ 9 per cent; 
Spring,^® 13 per cent; Nyfeldt,^® 15 per cent. Collections of sporadic cases, 
however, have been reported in which jaundice did not appear.®’’®®’^' In 
the recent epidemic described by Halcrow and his co-workers," jaundice did 
not occur, although latent jaundice was present in eight of 15 severe cases. 
Besides these variations in incidence, many of the reported cases cannot be 
accepted as unequivocal. In view of the frequent occurrence of a marked 
lymphocytosis and a high percentage of atypical lymphocytes in infectious 
hepatitis,®’ ° this condition cannot be excluded in most instances’ without a 
Paul-Bunnell test or a Davidsohn absorption test when the heterophile anti- 
body agglutination titer is low or border-line. Increased sheep-cell ag- 
glutinins have not been reported in infectious hepatitis.® This objection ap- 
plies not only to those cases reported prior to Paul and Bunnell’s 
publication but to many of the subsequent cases. In the latter, a hetero- 
phile antibody agglutination either was not performed or was negative or it 
was impossible to determine from the information given, whether the sero- 
positive cases included all patients with jaundice. We do not wish to infer 
that there have been no authentic cases of jaundice in infectious mono- 
nucleosis. In fact, Martin ** was apparently the first to describe a positive 
absorption test in one of his cases. 

There were 34 cases (6 per cent of our series) with jaundice. The 
degree of icterus on admission varied considerably and depended both on the 
severity of the underlying process and on the length of time which had 
elapsed between the onset of symptoms and entrance into the hospital. Sev- 
eral cases were admitted at the stage in which the jaundice was subsiding. 

DeVries ^®-has classified the cases of infectious mononucleosis associated 
with jaundice into three groups: (1) Jaundice is the first symptom and is 
then followed by glandular enlargement. (2) Jaundice appears simultane- 
ously with the glandular enlargement. (3) Jaundice with or without fever 
is the only symptom. Such a classification may be feasible in sporadic cases 
that are under close observation by a single observer from the onset of the 
disease. In this series, man}’ cases were admitted late in the illness, while in 
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Others, slight glandular enlargement was frequently overlooked until the 
blood picture called attention to the correct diagnosis. . 

Clinically, we were able to divide our cases into two distinct groups. In 
the first, consisting of 19 patients, there was no sore throat with the onset 
of the illness. In three of these a sore throat developed during the course of 
the disease ; in one, as late as 20 days after admission. It is, of course, pos- 
sible that a mild sore throat may have been present in some of these and 
forgotten by the patient. The usual history was that of anorexia, malaise, 
nausea and vomiting, followed in two to five days by jaundice. There was 
no fever or the temperature remained below 100° F. in 15. In addition, the 
three cases who developed a sore throat after the appearance of icterus were 
afebrile until this manifestation occurred. Among the symptoms that were 
occasionally present were pains in the right upper quadrant or epigastrium, 
diarrhea, chilly feelings and headache. In many of these no significant 
glandular enlargement was reported. 

In the second group of 15 patients sore throat was always present at the 
onset. Fever, chills and headache -were prominent complaints in addition to 
the symptoms described for the first group and the patients, were usually hos- 
pitalized much earlier. The jaundice was also noticed two to five days after 
the onset. The glands were always palpably enlarged on admission. 

It was our impression that the clinical picture for the entire group was 
indistinguishable from the ordinary case of infectious hepatitis with two 
minor exceptions. The icterus cleared somewhat more rapidly and the 
gastrointestinal symptoms were milder. The average duration of the jaun- 
dice in the 31 cases in which the onset of this manifestation could be deter- 
mined with a fair degree of accuracy was only 25 days. However, the 
jaundice lasted for over 40 days in three, the longest period being 48 days. 
The shortest duration was 1 1 days. The well-being of the patients after the 
initial few days was notable. All were anxious to return to duty long before 
the jaundice had completely cleared. The vague digestive disturbances so 
frequently seen in the convalescence from catarrhal jaundice were conspicu- 
ously absent. There have been no demonstrable sequelae in those cases that 
we have been able to observe for as long as nine months. 

As judged by the peak of the icteric index, three-fourths of the cases had 
jaundice of moderate severity. Excluding two cases admitted during the 
subsiding phase on the seventeenth and twenty-first days of their illness, the 
highest icteric indices recorded ranged between 24 and 100. Divided into 
groups, the results were as follows: 21 to 40, 6 cases; 41 to 60, 16 cases; 61 
to 80, 8 cases; 81 to 100, 2 cases. 

The heterophile antibody agglutination titer was 1: 112 or over in 25 
cases. There were three cases with titers of 1: 1792. In the other nine 
there was either a rising titer to 1 :56 or a positive absorption test. 

As autopsy findings in infectious mononucleosis have been but rarely 
reported, an attempt was made to gather information on the nature of the 
liver involvement and its severity by a number of liver function tests. 
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The van den Bergli reaction was positive direct and indirect in. all the 27 
cases in which this test was performed. 

The cephalin-cholesterol flocculation test as described by Hanger was 
done in 25 cases. The results were as follows: 0, 1 case; 1 plus, 1 case; 2 
plus, 3 cases; 3 i^his, 14 cases; 4 plus, 6 cases. 

The total plasma cholesterol was determined in 27 cases. The highest 
values varied between 110 mg. per cent and 354 mg. per cent. If 250 mg. 
per cent is taken as the upper limit of normal, 18 were normal and nine were 
increased. As repeated determinations are of much more diagnostic im- 
portance than a single determination, these were performed repeatedly during 
the course of the illness in 12 cases. There was a correlation between the 
degree of icterus and the total cholesterol level in all. A rising icteric index 
was associated with an increase in the cholesterol and vice versa. 

In the two cases in which serum phosphatase determinations were done, 
the values were 11.4 and 14 Bodansky units per 100 c.c., respectively. 

Bromsulfalein tests were performed in 16 cases. In three the dose em- 
ployed was 2 mg. per kilogram of body weight. None showed retention of 
the dye in 30 minutes. The dose was increased to S mg. per kilogram of 
body weight in the remaining 13 cases. In 10 of these there was a retention 
of the dye at the end of 60 minutes, varying between 20 per cent and 44 per 
cent. Only two of the 10 showed values below 30 per cent. The test was 
not performed until late in the course of the disease in the other three. Their 
icteric indices at the time of the test were 28, 21 and 11, and the retention of 
the dye in 60 minutes was 10 per cent, 10 per cent and 5 per cent respectively. 

Glucose tolerance tests were given to 11 patients. In several of these 
the test was repeated at varying stages of the illness and in convalescence. 
The dose of glucose was 100 gm. and the criteria employed were a normal 
fasting blood sugar, a peak not exceeding 170 mg. per cent and a return to 
the initial level in two hours. Abnormal curves were found in nine, most 
of them markedly so. The degree of abnormality paralleled the course of 
the disease and returned to normal in convalescence. The two normal tests 
were obtained in patients in whom the jaundice was rapidly subsiding. All 
patients had been on a high carbohydrate, low fat diet for varying periods 
prior to the tests, which may have influenced their response. 

Tn the 12 cases in which quantitative urinary urobilinogen determinations 
were performed, urobilinogen was present in all but not in abnormal 
amounts. The stools were never completely acholic, though fecal uro- 
bilinogen determinations were not done. 

In summary, both the clinical picture and the liver function tests would 
indicate that the jaundice of infectious mononucleosis is due to a diffuse 
hepatitis, which is accompanied by an obstruction of the bile capillaries and a 
derangement of many of the functions of the liver. In the literature on 
jaundice in infectious mononucleosis, there are statements by several au- 
thors that the icterus is secondary to an obstruction by en- 

larged lymph nodes, although no evidence is given for such an assumption. 
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There is, however, evidence that a diffuse hepatitis does occur in infectious 
mononucleosis. 

In a case recently reported by Ziegler in which death was due to a 
rupture of the spleen, the liver showed a diffuse focal hepatitis. Scattered 
throughout the liver were perilobular foci, composed of swollen Kupffer 
cells and numerous mononuclears. These were most prominent in the portal 
areas. There were destruction and disappearance of most of the liver cells 
in these foci. The small bile ducts were also involved. Many showed peri- 
cellular edema with separation of the duct epithelium from the basement 
membrane and others were lined with swollen epithelium which diminished 
or completely obliterated the lumen. 

Even in the absence of jaundice the liver is frequently palpable. When 
the enlargement is marked and associated with a palpable spleen, the syn- 
drome has been called the visceral form of infectious mononucleosis.^ It 
would be difficult to explain such a phenomenon on any other basis than a 
diffuse hepatitis. In this connection. Van Beek and Haex performed a 
liver biopsy in a case of infectious mononucleosis without jaundice, 14 days 
after the onset of the illness, and found the liver cells to be interspersed with 
monocytes and some polymorphonuclear leukocytes. The triangles of 
Kiernan were rich in cells and contained numerous lymphocytes. Another 
puncture, performed three and one-half weeks later, revealed the liver to be 
practically normal except for increased lymphocytes in the triangles of Kier- 
nan. 

10. Spleen. The spleen was palpable in 35 per cent of the cases. It was 
usually felt about a finger’ s-breadth below the costal margin on deep inspira- 
tion and never exceeded three fingers’-breadth. Because of the difficulty in 
palpating a spleen that was only slightly enlarged, the fact that the splenic 
enlargement was not always present on admission but appeared later in the 
illness and therefore had to be persistently sought for to be discovered, and 
because the cases were under the care of different officers of variable experi- 
ence, this percentage is far from accurate. The enlargement had rarely dis- 
appeared by the time the patient was discharged from the hospital and, in 
some cases, it was still palpable three months after the initial illness. Rarely, 
the spleen was tender on palpation. 
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ACQUIRED SYPHILIS OF THE LUNG: REPORT OF A CASE 
WITH AUTOPSY FINDINGS AND DEMONSTRATION 

OF SPIROCHETES * 

By Joseph M. Wilson, M.D., Los Angeles, California 

Acquired syphilis of the lung is an uncommon manifestation of syphilis ac- 
cording to many reports, particularly those written by the pathologist. Although 
well over 200 cases have appeared in the literature, only a minority have been 
confirmed by autopsy. A considerable difference of opinion concerning the 
diagnosis and incidence of pulmonary syphilis exists not only between tbe 
clinician and the pathologist, but also among the pathologists. This controversy 
can doubtless be attributed to the relatively non-specific clinical features, to the 
variation in diagnostic criteria employed, and lastly to the fact that such a lesion 
may easily be overlooked at the autopsy table because of its obscure nature and 
the presence of superimposed secondary infection. 

Funk" (1923) found only four cases of pulmonary syphilis among 1,200 
patients admitted to the tuberculosis wards of tbe Jefferson Hospital; on the 
contrary, Kirkwood ( 1926) believed that about 3 per cent of all cases admitted 
to tuberculosis sanatoria had an associated syphilis of the lung. Claytor ® (1905) 
reported not a single case of pulmonary syphilis in 13,000 specimens at the Army 
Museum at Washington, D. C. Symmers (1916) found 12 cases of lung 
syphilis in 4,800 autopsies, whereas Carrera - collected 12 cases in the study of 
152 autopsied cases of syphilis. Of 6,748 autopsies performed in a recent three- 
year period at the Los Angeles County Hospital, I could find but two cases of 
acquired pulmonary syphilis, although 132 cases showed other anatomical lesions 
of syphilis. Howard encountered seven cases of pulmonar}' syphilis’ in a total 
of 11,982 medical admissions to his clinic; four of these cases were confirmed 
by autopsy. Among 3,427 syphilitics at King’s County Hospital, Denman ® 
reports five cases of pulmonary syphilis, four of which were proved by necropsy. 
In China, Lieu has found two cases of pulmonary syphilis in 2,800 autopsies. 
It is thus obvious that both clinicians and pathologists are far from being in agree- 
ment as to the true incidence of acquired pulmonary syphilis. 

The following case meets the accepted criteria for the diagnosis of pulmonary 
syphilis, including the demonstration of the morphologically typical Treponema 
pallidum. 

Case Report 

E. E., a 69 year old Mexican male newspaper vendor, entered the Los Angeles 
County Hospital on Aug. 15, 1944, complaining of generalized progressive weakness 
for one year, mild weight loss and frequent cough for several months. The cough 

* Received for publication June 12, 1945. 

From the Departments of Pathology', University of Southern California, School of 
Medicine, and the Laboratory of the Los Angeles County Hospital, Los Angeles, California. 
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was productive of foul, whitish-yellow mucoid sputum averaging one cup daily. For 
several weeks prior to admission, the patient had exertional dyspnea and an intermit- 
tent pain between the shoulder blades which was aggravated by coughing. There 
had been no hemoptysis, fever, or chills, and only occasional night sweats. Patient 
had been able- to work until two days before admission. There were no tuberculous 
contacts, and venereal disease was denied by name and symptom. The past history 
was not contributory. 



Fig. 1. Lung. Infiltration of plasma cells and lymphocytes with mild fibrosis 
in an active syphilitic lesion. H. & E. stain. X 230. 


Physical Examination. The patient was well developed, well nourished, and ap- 
peared mildly dyspneic and orthopneic. The temperature and pulse were normal. The 
respirations were normal in rate. The skin was clear. Examination of the eyes, ears, 
nose, and throat was negative. The trachea appeared in the midline. Prominence 
of tlie right side of the cliest was noted, both anteriorly and posteriorly. The veins 
in the suprasternal notch were distended. The right lung field was dull to percussion 
over the lower one-half posteriori}^, and increased vocal and tactile fremitus were 
evident together with numerous crackling rales and increased breath sounds in the 
same region. The left lung field was normal. The heart was enlarged, and the apex 
beat was palpated 2 cm. to the left of tlie midclavicular line. Normal sinus rlij-thm 
was present and no murmurs were heard. The blood pressure was 120 mm. Hg sys- 
tolic and 60 mm. diastolic. The abdomen was negative. The fingers and toes showed 
a moderate degree of pulmonary osteoarthropathy. The deep reflexes were hyper- 
active, and there were no pathological reflexes. 
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Laboratory. Examination of tlie blood revealed a red cell count of 4,620,000 with 
hemoglobin of 83 per cent. The white-cell count was 11,000 with neutrophiles 68 per 
cent, lymphocytes 32 per cent, monocytes 4 per cent, and eosinophiles 2 per cent The 
corrected sedimentation rate was 19, by the Wintrobe method. Tlie blood Wasser- 
mann and Kahn reactions were four plus on two occasions. The urine was normal. 
The sputum was negative for tubercle bacilli on at least three examinations. The 
tuberculin skin test was positive with No. 3 O.T. (0.1 mg.) The coccidioidin skin 
test was negative (1-100 dilution). 



Fig. 2. Pulmonary vessel with characteristic cellular infiltration of intima and ad- 
ventitia, and widening and splitting of the internal elastic membrane. Krajian’s elastic 
fiber stain. X 120. 

Course. The patient had a low grade fever, rarely above 99° F., but occasionally 
rising to 100° F. The initial roentgenogram of the chest taken Aug. 17, 1944, revealed 
a semi-confluent infiltration in the right perihilar region with marked thickening of 
the right hilum and diffuse involvement in the right lower lobe (figure 5). The pa- 
tient continued to have a productive cough and showed little improvement. .Broncho- 
scopy was done Sept. 8; the carina appeared markedly broadened and no evidence of 
intra-tracheohronchial tumor was found. A moderate amount of mucopurulent ma- 
terial was seen in the right main bronchus, originating chiefly from the lower lobe 
orifice. Lipiodol study of the right lung showed a fairly normal bronchogram in the 
upper and lower lobes, but very little lipiodol entered the right middle lobe. Pul- 
monary syphilis was considered in the differential diagnosis, and the patient was placed 
on potassium iodide, minims 15 three times daily. Ten days later, the roentgenogram 
showed no reduction in the right mid-lung density. On Oct. 28, the patient had im- 
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proved sufficiently to be discharged to his home, and was iiistructed to continue 
potassium iodide therapy. The patient visited the clinic on Nov. 30, and complained 
of a constant and severe cough which no longer responded to potassium iodide therapy. 
He had had a single episode of hemoptysis three weeks previously, but none since. A 
roentgenogram (figure 6) taken in the clinic revealed a slight decrease in density of 
the infiltrated area in the right mid-lung field as compared with the previous film of 
Oct. 19. The patient was advised to continue potassium iodide and mild sedation. 
On Dec. 5, the patient was readmitted to the hospital because of frequent episodes of 
hemoptysis, increasing dyspnea and ortliopnea, and progressive loss of weight. On 



Fig 3._ Treponema pallidum in section of lung tissue. Several others were present in 
this field at different levels of focus. Krajian’s spirochete stain. X 1770. 

admission, the temperature vas 102° F., and the patient was very dyspneic and 
orthopneic. The middle and lower portions of the right lung field were dull to per- 
cussion anteriorly, laterally, and posteriorly. Harsh breath sounds which were almost 
amphoric in quality were present over the right upper lobe posteriorly. Numerous 
crepitant rales were heard throughout both lung fields. Other physical findings were 
unciianged from the previous admission. The cough remained constant, with produc- 
tion of greenish-yellow sputum which was again negati^e for the tubercle bacillus. 
Ihe temperature returned to normal for a few days after admission, but thereafter 
rose frequently to 99° and 100° F. No further roentgen study was made. On Jan. 
-6, 1945, the patient de\ eloped a temperature of 104° F. with signs and symptoms 
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of bronchopneumonia. Sulfadiazine and supportive theiapy were given without 
response, and death occurred on Jan. 31, 1945. 

Postmortem Examination. Necropsy was performed by the author five and one- 
half hours after death. Externally there was evidence of marked weight loss and a 
moderate degree of pulmonary osteoarthropathy of the extremities. 

The heart was normal in all respects except for the aortic valve which showed 
slight widening of the commissures. The coronary ostia were of normal size. The 
aorta contained numerous white and yellow raised patches of tree-barking, together 
with longitudinal wrinkling of the intinia. A_modeiate degree of atherosclerosis was 



Fig. 4. Bronchial lymph node containing a portion of a small gumma. The cential 
caseous zone contains nuclei in varying stages of karyorrhexis, and is bordered by an in- 
filtration of lymphocytes and plasma cells. H. & E. stain. X 120. 

present, particularly in the abdominal portion of the aorta. Microscopic examination 
of the aorta revealed an infiltration of plasma cells and lymphocytes around the vasa 
vasorum of the adventitia and outer portion of the media. The media contained areas 
of fibrosis. 

Lungs : The right lung weighed 1050 grams, and the left lung weighed 900 grams 
Numerous fibrous pleural adhesions were present ov^er both upper and middle lobes of 
the right lung, and fibrinous adhesions were found over the right and left lower lobes. 
Both lungs were subcrepitant to palpation. The perihilar region of the right lung 
was quite firm to palpation. A single enlarged lymph node measuring 2 by 2 cm. was 
found near the origin of the right middle lobe bronchus. On section this node showed 
an excessive amount of black pigmentation in addition to several small, grayish-white, 
and relatively firm areas. On section of the right lung, the perihilar regions of the 
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iiiicldle lobe and lower portion of the upper lobe contained several large, firm, 
rubbery masses. These masses were fairly well circumscribed, exhibited a fine mesh- 
like structure, and appeared diffusely grayish-pink in color except for scattered anthra- 
cotic deposits. The larger perihilar mass located in the middle lobe, measured 3.5 
by 5 by 3.0 centimeters ; it was intimately attached to the adjacent bronchi and blood 
vessels, and extended out along these structures toward the pleura. Dense fibrous 
bands radiated in all directions from this central mass (figure 7). Just beneath the 
pleura in the upper portion of the right lower lobe was found a small, thick-walled 



Fig. 5. . Initial roentgenogram. Note the dense infiltration of the fight midlung 
field, with strand-like projections radiating toward the pleura. 

bronchiectatic cavity containing a small amount of mucopurulent material. Through- 
out the left and right lower lobes there was gross evidence of bronchopneumonia. 

Microscopic Examination of Lungs; Sections of the perihilar mass in the right 
lung revealed areas of fibrosis varying in density, with complete obliteration of the 
alveolar structure and infiltration of myriads of plasma cells and lymphocytes (figure 
1). Anthracosis was marked in this area, and relatively few capillaries were present. 
No areas of frank necrosis were found in the parenchyma. In the bronchioles there 
was a mild degree of mural thickening and dilatation, with purulent exudate in the 
luiuina. There was infiltration of the intima and adventitia of the arteries by plasma 
cells and small lymphocytes. The abnormally prominent internal elastic membrane 
was well demonstrated by special elastic tissue stains (figure 2). The elastic tissue 
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Stain also revealed the characteristic persistence of the elastic fibers throughout the 
involved parenchyma. The morphologically typical spirochetes were demonstrated 
by the Krajian spirochete stain (figure 3). The spirochetes were found in moderate 
numbers in those areas of fibrosis showing the greatest activity. Sections of lung 
taken elsewhere revealed -many areas of bronchopneumonia. The bronchial lymph 
node contained a number of small areas of gummatous necrosis with the central zone 
of necrosis surrounded by an exceedingly vascular fibrous connective tissue layer and 
many small lymphocytes and plasma cells (figure 4). Acid-fast stains of this section 



Fig. 6. Later roentgenogram. Right midlung density after seven weeks of potassium 
iodide therapy. Minimal regression has occurred since initial film. Some lipiodol re- 
mains in the right upper lobe from previous lipiodol study. 

of the lymph node were negative for the tubercle bacillus. The postmortem examina- 
tion revealed no other positive findings. 

Anatomical Diagnosis: Syphilis of right lung, acquired; gummata of bronchial 
lymph node; bronchiectasis; syphilitic aortitis; bronchopneumonia. 

Clinical Features 

The clinical symptoms of pulmonary syphilis are those of any chronic pul- 
monary- infection, and most often simulate and suggest pulmonary tuberculosis. 
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The symptoms in order of apparent frequency are: (1) Cough, usually of a 
constant and troublesome nature, with production of mucopurulent sputum in 
varying amount which is repeatedly negative for tubercle bacilli. (2) Dyspnea 
is a common symptom, often out of proportion to the physical signs, and may be 
due to affection of the vagus nerve. (3) Hemoptysis is relatively uncommon as 
compared to its incidence in tuberculosis, but may be one of the outstanding 
symptoms as it proved to be in the author’s case. Greenfield (quoted by 
Howard) has said: “From evidence afforded by other cases, I am inclined to 
believe that a special tendency to profuse hemoptysis with slight lung disease in 
cases of syphilis, is dependent partly on the high vascularity of the connective 
tissue growth in its early stage and partly on constriction of veins by surrounding 
thickening.” The absence of fever, profuse night sweats, and severe loss of 
weight is characteristic of the pulmonary lesion of syphilis, unlike that of tuber- 
culosis. Chest pain occurs infrequently, and is produced by the involvement of 
the mediastinum or pleura. 

The physical signs are not distinctive, and only serve to confirm the presence 
of a pulmonary lesion. In some cases the physical signs are minimal, but in 
most cases the physical examination and roentgen study reveal evidence of con- 
solidation and infiltration of the lung fields far out of proportion to the relative 
well-being of the patient. This discrepancy tends to favor the diagnosis of 
syphilis rather than tuberculosis. The right middle and lower lobes and the left 
lower lobe have been designated as the most common sites of localization by 
many writers, although Karshner and Karshner (quoted by Howard) found 
upper lobe involvement to be about twice as common as lesions in the bases and 
right middle lobe. 

The roentgenological evidence of pulmonary syphilis is at best inconclusive, 
although it is a necessary and valuable adjunct to the clinical diagnosis. The 
presence in a syphilitic patient of a persistent unilateral hilar or lower lobe 
density with fibrous strands extending out toward the pleura, deserves serious 
consideration as a manifestation of pulmonary syphilis; however, other more 
common disease processes produce a similar picture, namely pulmonary tuber- 
culosis, mediastinal neoplasms, bronchiectasis, pneumoconiosis, mycotic infection, 
and unresolved pneumonia. Warring declares that roentgen-ray is an “in- 
adequate differentiator” of pulmonary syphilis and is convinced that this condi- 
tion cannot be diagnosed clinicall)^ Serial roentgenograms are essential in de- 
termining the response of the pulmonar}^ lesion to antisyphilitic therapy. 

Pathology 

Almost all of the pulmonary lesions of syphilis observed at autopsy are of the 
late, or tertiary, stage. Secondary syphilis may involve the mucous membrane 
of the bronchi, as illustrated in a case with bronchoscopic examination reported by 
Ornstein."® 

Most authors agree upon the division of the lesions of acquired pulmonary 
syphilis into two general groups : ( 1 ) gummata, and (2) diffuse interstitial 
fibrosis. In his comprehensive treatise on pulmonar}’- syphilis, Howard describes 
five forms as follows : ( 1 ) Gummata — the most readily recognized fonn, but less 
commonh’ found than formerly supposed. It is characterized by a central 
caseous area surrounded b}" a layer of vascularized fibrous tissue with an outer 
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layer of plasnia cell and lymphocytic infiltration. (2) Chronic interstitial pneu- 
monia, or peribronchial fibrosis, is the more common type and is' similar to anj' 
chronic non-specific pneumonia. (3) Pulmonary sclerosis, or fibroid indura- 
tion. This probably represents a more advanced stage of chronic interstitial 
pneumonia, with hard fibrous bands and nodules arranged along the bronchi, 
vessels, and interalveolar septa. The case herein presented best fits into this 
categoiy. (4) Syphilitic phthisis is a mixed form of pneumonia, gummata, 
fibrosis, and cavitation. 

The early stages of pulmonary syphilis have rarely been observed. Stanley 
(according to Carrera) has stated- that in the first stages there is a diffuse 
mediastinitis, with intense cellular infiltration filling the alveoli, the septa, the 
peribronchial and periA^ascular tissue, with epithelial desquamation, giving a gelat- 
inous appearance to the portion of the lung involved. Letulle, in a publication by 
Courcoux and Lereboullet,^ spoke of the “follicule elementaire” as being char- 
acteristic of the early stage of syphilis ; this formation is described as a collection 
of spirochetes, lymphoc 3 ^tes, and plasma cells located in the interstitial tissue 
around the small lironchioles, blood r'essels, and in the interalveolar septa. 
Letulle considers this formation to be the initial phase in the evolution of the 
gumma. 

Many authorities have considered the gumma to be the most characteristic 
and important lesion of late syphilis. However, in Warthin’s opinion, the 
gumma is neither the most typical nor the most common syphilitic lesion in the 
lung or elsewhere. His concept of the patholog}’’ of syphilis is based upon the 
demonstration that the essential lesion of late syphilis results from the instigation 
of a specific and progressive inflammatory process, usuall}’^ mild in degree, char- 
acterized by lymphocytic and plasma cell infiltration in the stroma. This in- 
filtration occurs particularly about the blood vessels and lymphatics, with sub- 
sequent atrophy or degeneration of the parenchyma. The elastic fibers through- 
out the involved lung tissue are not destroyed, and can be demonstrated in great 
numbers by special elastic tissue stains. Scarring and thickening of the ‘pleura 
may occur, and pleural effusion has been reported, such as the case described by 
Hu, Frazier, and Hsieh.^" 

In pulmonary syphilis there are characteristic changes in the pulmonar)' 
vessels. There commonty occur an endarteritis and periarteritis without ap- 
preciable damage to the media. Plasma cells and lymphocytes infiltrate the 
intima and adventitia; the internal elastic membrane is rarely destroyed, and 
usually becomes abnormally prominent with widening and splitting of this mem- 
brane. This is in contrast to the changes produced by tuberculosis, consisting of 
damage to all three coats of the vessel, including the destruction of the elastic 
fibers. ' 

Carrera has maintained that it is only in the presence of the active, specific 
inflammatory process, due to the local action of the spirochete, that the positive 
diagnosis of syphilis of the lung can be made. If the local syphilitic process has 
become completely inactive, this residual fibrosis cannot be differentiated from a 
host of other types of pulmonaij' fibrosis. As long as the active lesion persists, 
there is reasonable assurance that the Treponona pallidiiiii is present in some 
form. In the past only a few investigators have reported the identification of 
the spirochetes in lung tissue, and in many cases no attempt has been made to find 
them. Those reporting the presence of the spirochete include Henske (1918),^° 
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Kielty (1916)/® and Warthin (1917).-® McIntyre^® stated that both Koch 
(1907) and Vogelsang (1929) demonstrated the organism, and Howard credits 
Schmorl and Levaditi with this accomplishment. Windholz (1929) searched 
in vain for the spirochete, but noted the presence of granular bodies within the 
giant cells which he thought might represent the changed or broken down form 
of the spirochete. It is important when looking for the Treponema pallidum to 
be mindful of the “ever-present pitfall of artefact,” as Stokes has aptly phrased 
it, and to ascertain that the organism is morphologically typical. 

In view of the marked similarity of the anatomic changes in the lung produced 
by tuberculosis and syphilis, the differential diagnosis of these two lesions is most 
important. McIntyre has given an excellent summary of the important points in 
the differential diagnosis: (1) The caseating. power of syphilis is more limited 
than that of tuberculosis. (2) Healed tuberculosis is circumscribed, whereas the 
lesions of syphilis show prolongations. (3) Giant cells are rarer in syphilis than 
in tuberculosis. (4) Plasma cells are rarer in tuberculosis than syphilis. (5) 
Anthracosis is more" infrequent in the scar of syphilis than in the scar of tuber- 
culosis. Carrera believed the opposite to be true. (6) The nodule of tuberculo- 
sis may arise without a “follicule elementaire,” and may begin as an island of 
encapsulated bronchopneumonia. (7) The invasion of a scar with subsequent 
breaking down is less common in syphilis than in tuberculosis. (8) Blood vessels 
are more rarely attacked in syphilis. (9) The adventitia of the blood vessels is 
the portion that is more frequently affected in syphilis. (10) There is no 
epithelioid formation in syphilis as in tuberculosis. (11) The elastic tissue is 
better preserved in syphilitic than in tuberculous processes. (12) Syphilis pro- 
duces a greater amount of connective tissue in the pleura than tuberculosis. 
(13) Tuberculosis does not show as many cortical pulmonary lesions adjacent to 
the affected pleura as does syphilis. Carrera studied the lungs of 60 cases of 
tuberculosis, noting the characteristic connective tissue formation and comparing 
it with that produced by syphilis ; from -this study he was convinced that it is 
never impossible to distinguish between these two types of fibrosis. 

Diagnosis 

Many cases of pulmonary syphilis appearing in the literature have been diag- 
nosed on the basis of clinical evidence alone. The relative insecurity of attempt- 
ing to confirm the diagnosis of this condition clinically must be borne in mind, 
although one is certainly justified in making a presumptive diagnosis based upon 
adequate clinical evidence. Hartung and Freedman® gave the following criteria 
for diagnosis of pulmonary syphilis: (1) History of syphilis, including evidence 
of stigmata of syphilis elsewhere in the body. (2) Signs and symptoms of a 
chronic, stubborn, and progressive pulmonar)’- lesion. The signs are usually 
marked and the symptoms mild. (3) Repeated sputum examinations must be 
made to rule out tuberculosis, mycotic infection, and other spirochetal infections. 
(4) Demonstration of the Treponema pallidum; this is the ultimate proof. (5) 
Serologic examination. (6) Roentgenogram. The involvement of the root, 
middle lobe or bases of the lung is most suggestive. (7) The therapeutic test. 
(8) Anatomic confinnation whenever it is possible. 

It has been stated by Allison ^ that even a presumptive diagnosis of pul- 
monar}* sj-philis is not warranted until all other types of pulmonary disease have 
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been excluded. On the other hand, Flockmann (quoted by Denman) had 
previously maintained that pulmonary syphilis was the most probable diagnosis 
in a syphilitic patient with evidence of a chronically progressive pulmonary in- 
filtration. This contention was upheld by Denman. As a general rule, it is 
wise to search thoroughly for the presence of the tubercle bacillus, for although 
tuberculosis and syphilis may be co-existent, it is most encouraging to know 
whether or not tuberculosis is confusing or complicating the picture. 

The therapeutic test as a diagnostic aid has been relied upon quite heavily 
by some observers. Although this test admittedly offers helpful contributory 
evidence, I believe as many others do, that it should not receive too much em- 
phasis ; it is common knowledge that antisyphilitic therapy may cause regression 
and improvement in many non-syphilitic pulmonary lesions which have the same 
configuration on the roentgen film as does syphilis. Osier declared that the 
therapeutic test was b}'^ no means conclusive. Stokes advises the use of only 
mercury or bismuth in performing the therapeutic test, since arsphenamine and 
iodides have too large a margin of non-specificity. Freedman and Higley® fol- 
lowed the clinical course of a syphilitic patient with suspected pulmonary involve- 
ment, and failed to note any response of the pulmonary lesion to antisyphilitic 
therapy. At autops}^ a gumma, which is ordinarily amenable to therapy, was 
found to be the same size as shown on the initial roentgen film taken prior to 
treatment. In. tliis particular case the gumma was surrounded by such a dense 
fibrous capsule that it was almost impossible for this lesion to have become re- 
duced in size on serial roentgenograms. In such cases the therapeutic test would 
obviously be misleading. 

Other antemortem diagnostic procedures have been suggested. Examina- 
tion of the sputum for Treponema pallidum has been unsuccessful according to 
most authors. Munson has mentioned the procedure of direct lung puncture 
at the site of the lesion, thereby obtaining material in which the spirochete may be 
demonstrated. He further . states that this procedure is contraindicated when 
one is not certain of the presence of the tubercle bacillus or other virulent organ- 
isms. Hu, Frazier, and Hsieh advised the study of aspirated pleural fluid by 
darkfield examination and also by inoculation of animals. They were fully aware 
of the scarcity of organisms in the pleural fluid, but nevertheless thought that 
this procedure afforded the possibility of recovering the spirochete during life. 

At autopsy, the diagnosis can be confirmed with the discovery of the fairly 
characteristic histological changes in the lung and the identification of the spiro- 
chete. In addition to staining sections of the pulmonary lesion specifically for 
spirochetes, the inoculation of rabbit testes or the chimpanzee with material from 
the lesion has been helpful in demonstrating the presence of the Treponema 
pallidum. Unfortunately the latter procedure was not attempted in the author’s 
case. 

Treatment 

The treatment of pulmonary syphilis is in general that of any tertiary syphilitic 
lesion, namely by mercury or bismuth and iodides followed by arsenicals if the 
clinical status of the patient permits. Penicillin should be tried in view of recent 
reports by Stokes et al.,--* and Goldman,® pertaining to the action of penicillin in 
late syphilis. One may question the advisability of administering antisyphilitic 
therapy in a suspected case of pulmonary syphilis, when a known active or 
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quiescent tuberculous infection is present. Both Skavleni -- and Lecaplain 
have stated that there is no reason to withhold antisyphilitic therapy in such a 
case for fear of adversely affecting the tuberculous process. 

A successful response of gummatous lesions to specific therapy is usually 
obtained, and the prognosis is good unless complicated by a superimposed pneu- 
monia, gangrene, or abscess. Howard stated that little or nothing can be ex- 
pected from treatment in the sclerotic forms of pulmonary syphilis. 

Summary 

A proved case of acquired syphilis of the lung with demonstration of the 
spirochete has been presented together with a review of the literature pertaining 
to the incidence, clinical aspects, pathology, diagnosis, and treatment of pul- 
monary syphilis. 

Acquired pulmonary syphilis doubtless occurs far more often than commonly 
supposed. No doubt the reported incidence of pulmonary syphilis would rise if 
this diagnosis would be considered more frequently in the presence of chronic 
progressive pulmonary infection associated with a positive serologic reaction and 
other stigmata of syphilis. Moreover, the pathologist could also boost the in- 
cidence by investigating thoroughly any atypical pulmonary fibrosis or scarring 
encountered in cases showing collateral evidence of syphilis. 

When histological changes characteristic or suggestive of syphilis are found 
in the lung, a thorough search for the Treponema pallidum should certainly be 
made. The demonstration of the organism by appropriate staining methods and, 
if possible, by animal inoculation, aids in establishing an unequivocal diagnosis. 

I am grateful to Dr. E. M. Hall and Dr. E. M. Butt for helpful suggestions and 
comment. I wish to thank Mr. A. J. Lonberg for making the microphotographs. 
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MYXEDEMA— CONTROLLED BY THYROID EXTRACT FOR 
FIFTY-TWO YEARS: REPORT OF A CASE* 

By Alex. M. Burgess, M.D., F.A.C.P., Providence, R. I. 

When the diagnosis of myxedema -has been made and thyroid therapy has 
produced the usual spectacular return of the patient to normal life, the question 
as to ultimate prognosis is asked. The usual answer is a statement that as long 
as the patient continues to receive thyroid in adequate dosage she will continue 
to live out the rest of her life unhampered by the deficiency in the activity of her 
own thyroid gland and that she may plan and carry on her life as may any normal 
person. That this is true is borne out by the facts here reported which concern 
a woman who developed severe myxedema at the age of 35, was put on thyroid 
at the age of 39 and died when almost 92 years old. 

This report is of interest because it describes what is probably the longest 
period of successful treatment of myxedema on record. The patient herself be- 
lieved that she was the first person to receive this treatment in America. She 
was put on thyroid by Dr. Calvin S. May of New York in 1892, one year after 
the first patient was given thyroid treatment in England by the late Dr. Murray. 
(Dr. Murray’s first patient was said to have died in 1919.) As will be seen in 
the case report given below she was, for her age, vigorous and determined to the 

* Received for publication May 29, 1945. 
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last. At times it was necessar}" to reduce the dosage of thyroid in order to re- 
lieve the attacks of angina pectoris which, in the last decade of her life, became 
very troublesome to her. 

A discussion of this patient’s story and her condition when she had reached 
the age of 84 years is given by Dr. James Howard Means.^ 

Case Rei'Ort 

Mrs. E. C. B. was first examined by the writer on February 6, 1924. She was 
then 71 years old, a housewife, living quietly with her husband, a retired manufacturer. 
When seen she was suffering from a subacute upper respiratory inflammatory process. 
In this attack no abnormality of her heart or lungs was made out but her blood pressure 
was found to be 220 mm. Hg systolic and 100 mm. diastolic. 

Her family history and past history were irrelevant. She was married in 1876 
and a year later gave birth to a daughter, her only child. She remained normal up to 
1888 when her child died of diphtheria. This was undoubtedly a severe, emotional 
shock to the patient. During the next few months it was noticed that her face be- 
came swollen, her hair began to fall out and her legs became “enlarged and shapeless.” 
She was said to be anemic and it was said that for two years she ate one pound of 
steak a day in an attempt to correct this condition. Finally her local physicians made 
a diagnosis of nephritis and her husband was informed that she could not live more 
than six months. She was then taken to New York where she was examined by the 
late Dr. Calvin S. May who made the diagnosis of myxedema. According to the 
patient’s account, authenticated by other members of her family, her condition, both 
physical and mental, was at this time extreme and evidently represented a very ad- 
vanced stage of hypothyroidism. Dr. May placed the patient on thyroid gland but 
the exact form in which it was given was not remembered by the patient or the family. 
The patient was under the impression that she was the first person to receive thyroid 
treatment in America and that her case was reported by Dr. klay at some medical 
gathering, but a search of the literature for this report has been unavailing. A letter 
from Dr. May’s daughter to the writer states that all the doctor's papers had been ex- 
amined and destroyed and no reference to the patient, who was well known to her, 
had been found. 

After being restored to what appeared to be normal health the patient continued 
on thyroid and lived without acute illness except occasional “bronchial colds” until 
seen by the writer in 1924. She stated that at one time she took three 5 grain tablets 
of thyroid (Burroughs & Wellcome) a day but that tlie dose had been reduced to one 
5 grain tablet daily and that this dose had been continued for 30 years. Following 
the first examination in 1924 which was made at her home she was seen casually from 
time to time for minor conditions. On January 29, 1926, the following examination 
was recorded : 

CouipJaint: Ivlain complaint is fatigabilitj'. Dr. Leech refers patient because of 
headaches and question of general condition. Physical Examination: Height 65 in. 
Temperature 95.8. Blood pressure 188 mm. Hg sj-stolic and 92 mm. diastolic. 
Weight 166 lbs. Pulse 62. Patient is a well developed and nouri.shed lady of healthy 
appearance for her age. Skin is clear, ilucous membranes of good color. Ej-^es: 
Pupils equal, regular and react normally; fundi normal. Hair thick and gray; not 
dry; in good condition; no dryness of scalp. Thyroid is not palpable and not visible. 
No peripheral lymph node enlargement noted. Chest symmetrical and well developed. 
Sides move equally with respiration. No abnormal retraction. Heart: Percussion 
unreliable. Rate slow: 64. Rhythm regular: no murmurs. A„ somewhat accen- 
tuated. Lungs normal throughout. Tongue clean. Teeth; All lower molars missing 
and onij- three upper molars present. Throat clear; Tonsils small. Musculature 
rather flabby. Abdomen is somewhat obese, tympanitic. No spasm or tenderness 
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No organs palpable. Considerable subcutaneous fat. Deep reflexes normal. Ex- 
tremities negative. 

Diagnosis: Myxedema (coiitrolled by thyroid); arteriosclerosis, general; hyper- 
tensive vascular disease. 

During the 20 years in which she was under observation the following informa- 
tion was obtained ; The heart rate was alwaj's slow, usually 54 to 60 per minute, and 
on many occasions it was found to be very irregular. This was supposed to be due 
to auricular fibrillation but the electrocardiograms, of which two are reproduced, show 
that a marked sinus arrhythmia was present. The blood pressure was always elevated, 
the lowest noted being 170 mm. Hg systolic and 70 mm. diastolic, and the highest 
300 mm. systolic and 160 mm. diastolic during an attack of angina pectoris on 
April 1, 1935. On only two or three occasions was the systolic pressure found below 
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Fig. 1. A. Electrocardiogram taken in 1937 ; B. taken in 1940. 

200 mm. Dyspnea on exertion was first noted in 1928, and basal pulmonary rales 
were found to be present at times in 1938, She had her first attack of severe pre- 
cordial pain in February 1934, and from that time on she had periods in which such 
attacks were very annoying. They were usually promptly relieved by nitroglycerin. 
It was found in 1935 that by omitting her thyroid, or reducing its dose, the anginal 
attacks could be readily abolished but this was always followed by such depression and 
weakness that the patient invariably insisted on resuming her usual dosage. Event- 
ually a dose was found (gr. 3)^, Burroughs & Wellcome) which was low enough to 
keep her fairly free from angina and high enough to prevent her from developing the 
symptoms of myxedema which to her were equally to be dreaded. 

The diagnosis of arteriosclerotic heart disease, evidenced by the anginal attacks, 
was also borne out by electrocardiographic studies which showed, besides marked left 
axis deviation, progressive interference with intraventricular conduction (figure 1). 
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There was no evidence of retinal damage or of renal failure. The blood non-protein 
nitrogen was found to be 32.7 mg. per 100 c.c. in 1935 and the blood sugar, at this 
same time, 101 mg. Blood cholesterol was found to be 222 mg. in 1941, blood Was- 
sermann and Hinton reactions were negative and the l)lood sugar and non-protein 
nitrogen values were approximately the same as they were in 1935. Several urinalyses 
showed traces of albumin and clumped leukoc 3 rtes in the sediment, and the patient at 
one time suffered a mild attack of dysuria. The specific gravity of the urine speci- 
mens examined varied between 1.007 and 1.020 and at no time were casts observed. 

This patient was not easily managed, being quite dictatorial and constantly given 
to dismissing her nurses. She could only once be persuaded to have an estimation 
of her basal metabolic rate which was found to be minus 15 per cent. Requests were 
made that she be photographed for the record but she would never allow it. She 
remained in control of her household up to the last few months of her life. In 1939 
she was able to go away for the summer but in 1940 and 1941 a recurrence of her 
attacks of angina prevented her going. She had several attacks of upper respiratory 
infections and on at least two occasions in the last four years of her life definite 
bronchopneumonia developed. 

During the summer of 1941 she showed rather marked peripheral edema and was 
treated with digitalis and mercurial diuretics with improvement. In the following 
winter she fell and fractured her right humerus but recovered without untoward 
incident. 

During the fall of 1943 she became definitely weaker and spent much of her time 
in bed. Anginal attacks developed while she was lying in bed. Finally on the last 
day of December 1943 she became much weaker, there was slight fever and she was 
confused and disoriented. A definite diagnosis of bronchopneumonia was made and 
on January 8, 1943, when she was within two months of being 92 years old, she died. 


Postmortem Examinations 


Dr. Lester S. Round performed the necropsy and reported the following 
diagnoses : 

Primary lesions ; Bronchopneumonia and interstitial pneumonia. 

Secondary or terminal lesions : None 
Historical landmarks ; 

Atrophy and fibrosis of thyroid gland (marked). 

Arteriosclerosis — generalized. 

Aneurysm of abdominal aorta. 

Coronary sclerosis. 

Arteriosclerosis and arteriolarsclerosis of the kidneys. 

Chronic fibrous pericarditis. 

Chronic fibrous perisplenitis. 

Chronic fibrosing pneumonitis. 

Infarcts of spleen and kidney. 

Chronic cystitis. 

Senile genitalia. 

The detailed descriptions of examination of the organs is omitted except the 
following : ^ 


.... The heart weighs 450 grams. There is some left-sided hypertrophy. 

I he anterior and posterior descending branches of the left coronary artery show 
marked beading and thickening with calcification. The lumen is, in places reduced 
to a very small caliber, but everywhere patent. This sclerotic condition also applies 
to the right coronary, but to a lesser degree. The thickness of the mvocardial wall 
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of the two ventricles is not abnormal. The color is somewhat more brown than usual. 
The consistency is of normal firmness. There are no infarctions or gross evidence 
of scarring. 

"Lungs: The right lung weiglis d.SS grams; the left, 285 grams. The bronchial 
mucosae are hemorrhagic and covered with yellowish gray purulent mucus. The 
right upper lobe shows a confluent bronchopneumonia. No pneumonic process is 
suspected in the other lobes. The blood vessels are not abnormal. 

“Aorta: The aorta is very large and tortuous in the thoracic portion. _ In the 
ascending portion and in the arch there is no atheroma. The descending portion shows 
marked ulceration with papillary and shaggy masses of fibrin overlying ulcers from 
which a creamy necrotic substance can be squeezed. Over the sacral prominence is a 
saccular aneur)'sm 10 cm. long and 7 cm. wide. The wall is greatly thickened and the 
intima contains considerable adherent fibrin and some calcification. 

“Thyroid: In the position of the thj'roid is some soft whitish tissue that maintains 
the outline and shape of the thyroid. It appears to be entirely loose fibrous tissue and 
fat. Grossly no thyroid tissue is demonstrated. A brownish body, 0.5 cm. in diameter 
and thought to be a parathyroid gland, is attached to the left lower pole of this tissue.” 

Microscopic examination of the thyroid is as follows: 

“Scattered through the ten sections is an occasional dilated acinus lined by a single 
layer of slightly flattened cuboidal cells. The lumina contain a pinkish staining homo- 
geneous substance consistent with a colloid. Scattered through some of the sections 
are small islands of what appears to be parathyroid tissue.” 


Comment 


The chief interest in this record arises from the fact that the patient was cer- 
tainly one of the earliest patients with severe myxedema who received thyroid, 
that the subsequent duration of life on thyroid treatment was probably the longest 
yet recorded, and that she lived normally many years beyond her expectation of 
life in spite of the fact that during at least the last 20 years she suffered from 
marked hypertensive and arteriosclerotic heart disease. 
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RUPTURE OF AN ANEURYSM OF A SINUS OF VALSALVA 
INTO THE RIGHT AURICLE * 

Bv Isaac A Kawasaki, Captain, M.C., A.U.S., and A. S. Benenson, Major, 

M.C., U.S.A. 

Aneurysms of the sinuses of Valsalva have been reported quite rarely ; the 
rupture of one into the right auricle has been reported in only a few instances. 

* Received for publication May 21, 1945. 
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]\Iaude E. Abbott reported such a case in 1919.^ One was reported by, Laedericli 
and Poumeau-Delille in 1928.“ Wright in 1937 cited three cases in the litera- 
ture other than those mentioned above and reported a fourth case. In most in- 
stances death resulted after a period of congestive heart failure. 



Fig. 1. The arrow points to the opening into the aneurysm in the base of the dilated 

posterior sinus of Valsalva. 

The rarity of the condition justifies reporting this case, an apparently healthy 
soldier who died within a few minutes of his first complaint, owing to the rupture 
of an aneurysm of a sinus of \'’alsalva into the right auricle. 

Case Report 

« 

This 22 year old soldier had had about iVz years of military service with no physi- 
cal disability. He had survived the stress of an unexpected enemy bombardment with 
no untoward manifestations. One day, about four months thereafter, he came off 
guard duty and went swimming. One-half hour later he got out of the pool and 
complained of precordial pain. A few minutes later, he was sitting quietly with body 
bent fonvard at the edge of the pool and was seen to roll forward into the water. The 
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body was removed from the water and artificial respiration was administered unsuc- 
cessfully. Death occurred within a few minutes after the first complaint. 

Autopsy revealed a well developed and well nourished white male who appeared 
to be his stated age. Significant findings include diffuse congestion of the lungs, with 
a weight of 460 and 540 gm. for the right and left lungs respectively. On section, the 
parenchymatous tissue was congested, purplish red in color, with marked engorgement 
of the venous tract. Microscopically an enormous amount of congestion was evident 
with all vessels packed with blood cells. A considerable amount of blood pigment was 



Fig. 2. Aneurysm of the sinus of Valsalva projecting into the right auricle just above the 
tricuspid valve with a fish-mouth rupture at the apex of the aneurysm. 

present and the tissue was edematous. There was marked congestion of the liver. 
There was congestion of the kidneys, more marked in the medullary zone. 

The cause of death was found on examination of the heart. The pericardial sac 
contained about 75 c.c. of clear straw-colored fluid. The epicardium presented marked 
engorgement of the venous and capillary network just beneath the serosa, especially 
marked at the apex of the heart and along the course of the main coronary vessels. 
The right side of the heart was markedly dilated and very flabby. On section of tlie 
myocardium, there were dark red, small, flame-like areas sharply contrasted with the 
rest of the muscle tissue in the upper portion of the interventricular septum near the 
junction of the auricular and ventricular walls. The muscle tissue appeared to be 
swollen. There was no evidence of rupture of any vessels. The coronary tree was 
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smooth throughout, but the smaller branches within the myocardium stood out more, 
prominently than usual, especially near the involved myocardial area. Here several 
branches were pale and yellowish with marked pallor within the forks of these 
branches. The endocardium as a whole was not unusual. There was slight thicken- 
ing of one of the valve leaflets of the mitral valve. The chordae tendineae were not 
shortened. The columnae carneae showed no evidence of scarring or thickening. 

The aortic valve, at first glance, did not appear especially remarkable. The valve 
leaflets between the orifices of the two coronary arteries were adherent to form a single 
septum with a fenestrum so that there was a direct communication, between these two 
sinuses of Valsalva. The left leaflet was much smaller than the other two leaflets. 
On exposing the posterior sinus of Valsalva, it was found much dilated, measuring 
27 by 17 mm. with the valve opened up, and 10 mm. deep (figure 1). At the base of 
this sinus, there was an opening 12 mm. in diameter into an aneurysmal sac which 
projected into the right auricle for a distance of 2 cm. The lower margin of this sac 
was 3 mm. above the edge of the tricuspid valve. It was shaped like the tip of a finger 
cot, and had, at its apex, a fish-mouth opening extending about half way to the neck 
of the sac and 5 mm. across at the tip (figure 2). The aorta, above this point, was 
smooth and glistening, with the usual elasticity and was lined by smooth intima. The 
foramen ovale was completely closed. 

Microscopic sections of the myocardium showed definite edema of the muscle 
fibers, with some foci of round cell infiltration. There was a definite paucity of red 
blood cells in the tissue. The aorta above the lesion was microscopically normal, and 
section through the aneurysmal sac showed it to be constructed of relatively acellular 
dense connective tissue in which no vascular elements were discerned. There were 
few elastic tissue fibers evident on special staining, and no evidence of inflammatory 
reaction. 

The character of the lesion was such as to justify the opinion that it was of con- 
genital origin.^ The exact mechanism of death is conjecturable, but there was ana- 
tomical evidence of dilatation of the right heart and myocardial ischemia. The per- 
forated aneurysm constituted a massive arteriovenous fistula with sudden onset. This 
would result in acute coronary insufficiency, and the change in the myocardium is 
corroborative evidence of ineffective coronary circulation. It cannot be definitely 
concluded that this was the cause of death for there were two other possible mechan- 
isms. He might have developed so-called “internal tamponade” from the high pressure 
stream flowing from the aorta. Secondly, he might have died of cardiac shock through 
propulsive failure. 


Summary 

A case of rupture of an aneur)'sm of the posterior sinus of Valsalva into the 
right auricle is reported. It resulted in sudden death in an apparently healthy 
soldier. 


BIBLIOGRAPHY 

1. Abbott, M.\uue E. : Clinical and developmental study of a case of ruptured aneurysms 

of the right anterior aortic sinus of Valsalva, in Contributions to medicine and bio- 
logical research, dedicated to Sir William Osier, Vol. II, 1919, Paul B. Hoeber, Inc., 
New York. 

2. L.\EDERicn, L.. and Poumeau-Delille, G.: Anevrisme du sinus de Valsalva ouvert dans 

roreillclte droilc. Bull, et mem. soc. med. d. hop. de Paris, 1928, Hi, 1734. 

3. Wright, R. B.: Aneurysm of a sinus of Valsalva with rupture into the right auricle 

•Arch. Path., 1937, .x.Kiii, 679. 



154 


JOSEPH H. MORTON AND THOMAS H. MCGAVACK 


THE INFLUENCE OF OVARIAN ACTIVITY AND ADMINIS- 
TERED ESTROGENS UPON DIABETES MELLITUS: 

CASE REPORT* 

By Joseph H. Morton, M.D., and Thomas H. McGavack, M.D., F.A.C.P., 

New York, N. Y. • 

Much time and effort have been spent in the study of tlie probably complex 
interrelationship existing between the anterior pituitary and the pancreatic islets 
in their regulation of carbohydrate metabolism. Many points are still obscure. 
However, there is evidence for an over-all antagonistic action between the hypo- 
physis and the islets of Langerhans which is well supported by the following data. 

Hypophysectomy results in a marked improvement in the diabetic state of 
depancreatized animals,^' " and permanent diabetes can be induced by injecting 
extracts from the anterior pituitary ■’> ' These facts indicate that a diabeto- 

genic principle is formed in the pituitarji- which in excessive amounts, or under 
certain conditions, proves capable of producing diabetes mellitus through a direct 
or indirect effect upon the pancreas. This substance probably is produced in 
connection with the growth hormone of the pituitary and appears to be subject 
to similar influences.^- "■ ® 

The administration of sex hormones in large doses is known to exert a sup- 
pressive action upon the gonadotropic hormone of the anterior pituitary,®- 
as well as upon the growth,®- the lactogenic,’®- ” the thyrotropic “- 

and the diabetogenic ®- ®- ®- incretions. The action of the sex hor- 

mones, particularly the estrogens, upon the diabetogenic principle of the anterior 
pituitary is less well understood, although some mooted points have already been 
clarified. 

The first attempts to influence favorably the diabetic state by estrogens,*®- *’- 
2 s, 24 -were disappointing. It should be noted, however, that the estrogenic prep- 
arations were not as potent as later forms and the dosage was comparatively 
small. For instance, Collens and his co-workers *® failed to influence the diabetic 
state with daily doses of estrogenic substances ranging from 100 to 400 R. U. 
They concluded that estrogens had no effect on human diabetes. Some later 
workers *® also found estrogens had no alleviating effect or that in 

small doses they were actually diabetogenic. Young reported that the admin- 
istration of estrogens to dogs made permanently diabetic with pituitary extract, 
failed to modify the diabetes. 

On the other hand, evidence has slowly accumulated which shows that diabetes 
is favorably affected by estrogens in sufficient dosage. Barnes, Regan and Nel- 
son® were able to suppress the diabetogenic principle in depancreatized dogs 
with large doses of estrogens and were able to reduce and control the glycosuria. 
Nelson and Overholser ® confirmed the estrogenic suppression of the diabetogenic 
principle in monkeys and the relief to be obtained in diabetes by the use of ovarian 
follicular hormone following pancreatectomy. 

The frequency of the onset or aggravation of diabetes at the menopause and 

* Received for publication May 21, 1945. 

From the Department of Medicine, New York Medical College, and the Endocnne 
Service, Metropolitan Hospital, New York, N. Y. 
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its response to estrogenic hormone have been noted by several workers. Mazer 
and Israel treated 51 menopausal cases including three with diabetes. In each 
of the three, diabetes was totally controlled without insulin as long as the patient 
received at least 2000 R. U. of estrogen eveiy fourth day. With smaller doses' 
the hyperglycemia and glycosuria reappeared. The authors emphasized the 
importance of employing massive doses, such as 10.000 R. U. every fourth day, 
whenever inhibition of the anterior pituitary activity was an objective. 

Gessler and his co-workers ““ treated five diabetic women at the menopause 
with 10,000 R. U. of estrogen daily. In three cases, trvo of whom had a simul- 
taneous onset of the menopause and diabetes, and one a diabetes appearing soon 
after the menopause, there was a significant lowering of the fasting blood sugar. 
The other two cases which were not aflPected by estrogens had no connection with 
the menopause. In four cases in which urinary assays were done, pituitary 
gonadotropins were present in the urine before and absent after estrogenic treat- 
ment was begun. The effectiveness of estrogens in inhibiting at least certain 
functions of the anterior pituitary was thus clearly shown. 

Spiegelman found that the administration of 10,000 R. U. of estrogenic 
hormone twice a weel< to nine diabetic women reduced their insulin requirement. 
This 'reduction was maintained for three months after the estrogenic treatment 
was discontinued. Diminution of the insulin requirement was greater and more 
sustained in the pi emenopausal group than in the postmenopausal group, possi- 
bly because of the greater capacity of the pituitary to respond. 

Cantilo^^ used large doses of estrogen and progesterone in the treatment of ' 
menopausal and postmenopausal diabetes mellitus. Treatment was individual- 
ized in every case according to the patient’s response but usually consisted of 
from 5 to 10 mg. of estrogen (the particular type of material not stated) and 2 
to 5 mg. of progesterone three times a week. No insulin was given and an un- 
restricted diet was allowed. All patients showed exceptional improvement, even 
though several had previously exhibited glycosuria and ketonuria. 

Gitlow and Kurscliner treated 15 cases of diabetes beginning at the meno- 
pause or of preexisting diabetes aggravated at the menopause. These workers 
found that improvement in the diabetes closely paralleled an improvement in 
the menopausal symptoms. Subjective improvement was always accompanied 
by a marked reduction or disappearance of the hyperglycemia and the gly- 
cosuria. The urine frequently became sugar free. 

The case herewith reported is of interest if only to confirm the ability of the 
clinician to reduce the insulin requirement in diabetes by the administration of 
estrogens. Primarily, however, it engages our attention for another reason. 
It appears to be the first demonstration in a human being of the inhibitory action 
of therapeutically uninfluenced ovarian function upon the diabetogenic principle 
of the anterior pituitary. 


Cask Rci’crt 

S. S., a white female, was first admitted to the Metropolitan Hospital on October 
28, 1943 (figure 1, twenty-first day of observation) because of an uncontrolled diabetes. 
Sbc was then 31 years old. weighed 114 lbs. and tvas 61% inches tall. 

Her father died at the age of 83, the cause not known to her. Her motlier died 
of carcinoma of the uterus at an unstated age. One sister aged 27 years and one 
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brother aged 3 years, both died of diabetes mellitus; and one brother and one sister 
were living and well. 

In 1924, at the age of 12, the patient’s diabetes was discovered and insulin started. 
-In 1930 menstruation, although scanty, was established at 28 day intervals. In 1931 
she was hospitalized for five months for the control of her diabetes. She was dis- 
charged with a measured diet and a maintenance dose of 80 units of insulin daily. 
From 1931 to 1940 she was admitted to a number of hospitals, usually for the control 
of insulin shock. On investigation of these admissions, it was found that a marked 
glycosuria and hyperglycemia developed shortly before the menstrual flow and ended 
abruptly a few days thereafter. In this post-menstrual period, hypoglycemic reactions 
often appeared without any premonitory symptoms. During her hospital admissions 
frequent insulin shocks were noted, necessitating administration of orange juice, 
sugar, or intravenous glucose. These shocks were first thought to be “hysterical 
attacks,” but it was not unusual to note a marked change of fasting blood sugar in 
a relatively short space of time. In one instance the blood sugar dropped from 444 to 
77 mg. per 100 c.c. in a space of several hours. 

In 1940 the patient contracted pulmonary tuberculosis, which was arrested fol- 
lowing the production of artificial pneumothorax. Her insulin requirement at the 
time her tuberculosis became quiescent ranged from 70 to 85 units daily. In 1941 she 
was admitted to the psychopathic ward of a hospital because of ’confusion following 
insulin shock. In 1942 she had a therapeutic abortion. The following year (March, 
1943) she was readmitted because of an acute onset of lower abdominal pain, vomiting 
and diarrhea. At operation an endometrial cyst of the right ovary was found. The 
left ovary was approximately twice the normal size; it contained numerous follicular 
cysts and a small endometrial cyst. The right ovary and part of the left were removed. 
During this stay in the hospital the patient was given 75 units of insulin daily. This 
was distributed as follows; 35 units of protamine zinc and 15 units of unmodified 
insulin before breakfast, 15 units of unmodified insulin before lunch, and 10 units of 
unmodified insulin before supper. While in the hospital she had several mild hypo- 
glycemic reactions. Shortly after her discharge early in June, 1943, she was read- 
mitted for carotinemia and metro-menorrhagia. The latter was believed to be en- 
docrine in origin. During a four months’ stay in the hospital she received 70 to 80 
units of insulin daily before, during, and after menstruation and 35 units daily during 
the “mid-period.” Despite this regime she showed a marked glycosuria with ketosis 
at or near the time of menstruation and hypoglycemic reactions during the mid-period. 

In October, 1943, she was transferred to Metropolitan Hospital. Detailed blood 
and urine examinations, including liver and renal function tests, revealed no patho- 
logical findings other than the diabetes. The same difficulty was experienced in con- 
trolling her diabetes as had been noted formerly. Her course is depicted graphically 
in figure 1. On December 4, 1943 (the fifty-eighth day of observation, figure 1), 
estrogenic therapy was begun in an attempt to inhibit the diabetogenic principle of the 
anterior pituitary. The patient received 1 mg. of estradiol dipropionate intramus- 
cularly.* The following day, the glycosuria decreased from 4.8 per cent to 0.4 per 
cent. The injection was repeated on December 7, 10, 12, and 14. On December 9 
the blood sugar was 70 mg. per 100 c.c., and the following morning the daily dose of 
insulin was reduced from 35 to 25 units. The patient was maintained on this di- 
minished dosage of insulin throughout the following menstrual period from December 
15 to 18 inclusive (days 69 to 72, figure 1). A persistently high urinary sugar with 
occasional acetonuria and a hyperglycemia of 400 mg. per 100 c.c. of blood developed. 
As in previous menstrual cycles, the blood sugar dropped within a week to 200 mg. 
and the urine became aglycosuric. During the mid-period from December 24 

* The estradiol dipropionate (Dimenformon Dipropionate) was furnished by Dr. Leo 
Pirk of Roche Organon Inc., whose courtesy is herewith gratefully acknowledged. 



157 







158 


JOSEPH H. MORTON AND THOMAS H. MCGAVACK 


until January 7 (days 78 to 92, figure 1) the fasting blood sugar varied from 200 
to 230 mg. per 100 c.c. The urine was free of sugar at all times. A dose of 45 units 
of insulin daily, begun on December 21, was continued throughout this mid-interval. 
On January 5 (ninetieth day, figure 1) glycosuria of more than 3 per cent developed. 
The patient was given 5 mg. of estradiol dipropionate parenterally. The following 
day the insulin was re'duced to 30 units. On January 8 (ninety-tliird day, figure 1) 
she again received 5 mg. of estradiol dipropionate; the blood sugar decreased to 95 
mg. per 100 c.c. Throughout, the menstrual period and for one week following it the 



insulin dosage was maintained at 25 units daily. Although at times a glycosuria up to 
3 per cent appeared, the blood sugar did not rise above 260 mg. per 100 c.c. This 
was a marked improvement over all preA'ious months. Six days after the onset of her 
period the patient was given another injection of 5 mg. of estradiol dipropionate and 
the insulin was increased to and maintained at 35 units daily. Her" treatment as 
noted was continued for the ensuing three weeks. Although there was occasionally 
some glycosuria, the blood sugar gradually decreased and during the following men- 
strual period it ranged between 125 and 155 mg. per 100 c.c. She was discharged to 
the out-patient department of the hospital on February 10, 1944 (one hundred twenty- 
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sixth day, figure 1). During the entire period of estrogenic therapy there were no 
“hysterical attacks.” Moreover, no sedation was used. The patient stated that 
subjectively she felt better than she had in years. 

The patient was controlled with diet and 35 units of insulin daily for almost two 
months following her discharge from the hospital, except for periods of 10 to 14 days 
about the time of menstruation. At such times it was necessary to increase the in- 
sulin to 40 units daily. 

Following the complete cessation of estrogenic therapy she gradually reverted to 
her former status (figure 2). In other words, during the mid-period her insulin 
requirement ranged from 45 to 60 units and during menstruation 10 to 20 additional 
units were required. When estrogenic therapy was again resumed, the insulin require- 
ment decreased although not as dramatically as before. For the past year the patient 
has been ambulatory and while mild insulin reactions have occurred, no hospitalization 
has been necessary. 

Discussion 

Experimental and clinical evidence points to the fact that large doses of 
estrogenic hormone have an inhibitoiy effect on the diabetogenic principle of the 
anterior pituitary. Conversely, small doses of estrogens either have no effect 
or are actually diabetogenic. Estrogenic hormone in adequate doses is of greatest 
value in diabetes when the disease has been initiated or aggravated by an in- 
creased liberation of pituitary hormone due to diminished ovarian function. 
This is particularly true if therapy is instituted before the changes caused by such 
hormonal imbalance have become irreversible. 

How great a part the diabetogenic principle of the pituitaiy plays in the 
etiology of human diabetes has not been definitely established, but accumulating 
evidence accords it an increasingly important role. Animal experiments have 
shown that the diabetes induced by pituitary injections can be made permanent 
by continuing the injections for a sufficiently long period of time.®’ " Does hu- 
man diabetes become permanent in a similar way ? Is that why rapid improve- 
ment and easily controlled diabetes usuall)' follow prompt treatment? Lukens 
and Dohan ®® found that 17 of the 19 patients who had remissions were first seen 
within four months of tlie clinical onset of their diabetes. Was this so early that 
the abnormal changes in the pancreas were still reversible? 

. The present case is unique in that fluctuations in the patient’s own blood and 
tissue stores of hormone were sufficient to alter her carbohydrate tolerance with 
every successive menstrual cycle. The temporal relationships of these hormonal 
changes accord well with the early findings and conclusions of Frank and Gold- 
berger ®'‘ regarding estrogens in circulating and menstrual blood. These workers 
found an abrupt increase in the amount of female sex hormone in the blood at the 
mid-inter\’al period, that is between the tenth and fifteenth days. An abrupt 
decrease was always noted at the onset of flow. Other investigators have made 
similar observations.®-"’’ ®®’ ®'’ ®®’ *- It will be noted that our patient has 

uniformly lost tolerance with the onset of menstrual flow and regained it at mid- 
interval. The most unusual feature of her entire problem is the degree to which 
these changes go. They are sufficient to produce coma with menstruation. 
However, if her diet and in.sulin are adjusted to prevent such a complication and 
arc not changed again in the middle of the c3-cle, then .hypoglycemic shock .in- 
variably occurs. 

The important role of the variations in estrogenic honnone in the above 
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alterations is further substantiated by the fact that relatively large doses of 
estradiol dipropionate have not only improved her glucose tolerance, but have 
also prevented violent fluctuations in the diabetic status which in the past has led 
to alternate periods of coma and shock. In other words, during the mid-period 
of the menstrual C3'cle when estrogen in the circulating blood is at its peak, the 
insulin requirement in this patient is much less than near and during the menses 
when the estrogen level is low. Therefore, her insulin requirement was drama- 
tically decreased by the administration of estrogen. Moreover, the administra- 
tion of large doses of estrogens has tended to stabilize the diabetic state as shown 
by the cessation of the previously frequent episodes of hypoglycemia and ketosis. 
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MURINE TYPHUS FEVER ■ 

This disease, which clinically resembles a mild form of “classical” typhus 
fever, seems to have been first recognized as typhus fever by Paullin^ in 
Atlanta, Georgia, in 1913. Following his report, similar cases were ob- 
served in several other cities along the South Atlantic and Gulf Coasts of the 
United States. It was not until 1926, however, that Maxcy " pointed out 
clinical and epidemiological differences between these cases and typhus fever 
as observed in the northeastern United States and in Europe. In 1931 Dyer 
et al.® brought proof that the infectious agent, a Rickettsia, exists naturally in 
the rat, and that it is conve 3 'ed from rat to rat by the rat flea and the rat louse. 
It is conveyed to man by the rat flea, not by the bite but by rubbing or 
scratching the infected feces of the flea into the skin. 

The clinical features of the disease have been described repeatedly and 
recently have been reviewed by Stuart and Pullen ■* (in New Orleans) and 
by Miller and Beeson® (in Atlanta). Although the disease is reasonably 
familiar to physicians where it has been prevalent in the southeastern Sea- 
board, as it is increasing in frequency and extending northward into areas 
where it is not well known, a brief description seems appropriate. 

The disease, as a rule, occurs sporadically in the endemic areas and is met 
with chiefly in foodhandlers and others whose occupation brings them into 
contact with rats. There is probably little difference in susceptibility as 
regards age, race or sex, except as these factors affect exposure to infectidn 
or ease of recognition. The incubation period is usually between eight and 
12 days with extremes of five to 15 days. 

Although for a few days there may be mild premonitory symptoms such 
as general aching, slight fever, anorexia and malaise, the onset is character- 
istically abrupt. There is severe and protracted headache, fever, general 
malaise, and aching in the muscles. Chills are frequent during the first few 
days, 'and gastrointestinal disturbances are common — anorexia, nausea, 
vomiting, constipation or more rarely diarrhea. Coryza and cough, usually 
unproductive, occur in about half the cases. ’ 

The temperature rises rapidly to a maximum of 103° to 105° F., being 
sustained during the first week or 10 days, but showing a tendency to partial 
morning remissions during the second week. The fever usually terminates 
by a rapid lysis, more rarely -by crisis, after Bvo to three weeks. 

1 Paullin, J. E. : Typhus fever with a report of cases, South. Med. Jr., 1913, vi, 36. 

2 Maxcy, K. F. ; An epidemiological study of endemic typhus (Brill’s disease) in south- 
eastern United States, Pub. Health Rep., 1926, xli, 2967. 
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The first and the only highly distinctive feature of the disease is the rash,' 
which occurs in 80 to 90 per cent of white patients, but is often inapparent 
or overlooked in negroes. It appears usually on the fifth to the eighth day, 
rarely earlier. It appears first and in greatest profusion on the chest and 
upper abdomen. It may be sparse and limited to a few spots in this region. 
Later it spreads, as a rule, involving also the back and proximal segments 
of the limbs. The palms, soles and face are rarely involved. The rash is 
composed of small, bright-red macules or slightly elevated papules 2 to 5 mm. 
in diameter, which fade on pressure. Later they become more dusky, do not 
fade entirely on pressure, and in severe cases may become petechial. They 
usually fade after about six days, leaving a brownish discoloration. The 
eruption may at times be confused with that of typhoid fever, measles, menin- 
gococcemia, drug rashes, and particularly tick-borne Rocky Mountain spotted 
fever. Typically' the distribution is different in the latter, starting on the 
wrists and ankles, then extending to the trunk, and often involving the palms 
and soles and occasionally the face. It is much more often hemorrhagic. 
Differentiation of mild cases of Rocky Mountain spotted fever may be quite 
difficult and require animal inoculation or crossed immunity tests. 

Severe manifestations and serious complications are uncommon. Oc- 
casionally there may be lethargy or stupor, or confusion and delirium. 
Bronchopneumonia has been reported in about 5 per cent of the cases. 
Serious cardiac complications are rare. The mortality is less than 5 per 
cent. 

Physical examination reveals little that is distinctive besides the rash. 
The spleen is palpable in about 30 per cent of the cases. The leukocyte 
count is usually about normal, with a tendency to leukopenia during the first 
week and to a slight leukocytosis during the later period. ^ 

After about eight days (five to 20 days) the Weil-Felix reaction (ag- 
glutination of the OXio strain of the proteus bacillus) usually becomes posi- 
tive. A titer less than 1-80 is of no significance, and titers of 1-320 and 
1-640 have been observed in conditions other than Rickettsial infections. 
It often reaches 1-2000 or higher. A similar reaction is given by patients 
with classical typhus and with Rocky Mountain spotted fever. 

A positive diagnosis can usually be reached by intraperitoneal injection 
into nearly grown male guinea pigs or white rats, of 1 c.c. of blood obtained 
during the early stage of the disease. After an incubation period of five to 
nine days the animal shows a fever (104.5° to 104.5° F.) lasting several 
days and commonly accompanied by erythema and edema of the scrotal skin. 
Many Rickettsiae can' be demonstrated in the cells scraped from the tunica 
vaginalis. Such scrotal lesions are not produced by other species of Rickett- 
sia, although thromboses and necroses of the scrotal skin may occur after 
injection of blood from cases of the severe form of Rocky Mountain spotted 
fever. 

A diagnosis can also be made by biopsy of a macule in the skin. The 
characteristic lesion is swelling and proliferation of the endothelium of the 
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small vessels. In suitably prepared sections the organisms can be recognized 
(by experienced observers) in the cytoplasm of the endothelial cells. In 
Rocky Mountain spotted fever the organisms characteristically invade the 
nucleus, and the smooth muscle cells of the arterioles are involved. 

The disease is caused by Rickettsia viooseri, which is closely related 
to R. prowazeki, the cause of classical (European, epidemic, louse-borne) 
typhus fever. Like the other Rickettsiae, it is a minute coccoid to rod- 
shaped organism which is not demonstrable by the usual aniline dyes but 
stains readily by special methods (Castaneda or Giemsa stains). They are 
not filtrable (except the species R. biirneti, which causes Q fever), but re- 
semble viruses in growing only within living cells. They can be grown in 
suitable tissue cultures and in the yolk sac of developing chick embryos. 
Guinea pigs which have been inoculated with either R. mooseri or R. 
prowazeki usually recover and are immune to reinoculafion. There is a 
cross immunity between the two species. The two diseases are differentiated 
mainly by the difference in epidemiology and the milder clinical course of the 
endemic type (mortality less than 5 per cent as contrasted with 20 to 80 per 
cent in epidemic louse-borne typhus). The Rickettsiae can be differentiated 
by complement fixation tests (Plotz), however, and most readily by animal 
inoculation. R. prozvazcki does not cause the scrotal reaction characteristic 
of R, mooseri. 

Although many epidemics of louse-borne typhus fever have occurred in 
the United States following introduction of the infection from abroad, none 
has been traced to any endemic focus in this country. Sporadic cases of 
typhus fever, however, have been recognized in the northeastern United 
States since Brill’s description of this form of the disease (1898-1911). As 
there was little evidence of contagiousness and as the disease was mild and 
clinically resembled the typhus fever observed in the Southern States, it was 
assumed that they were identical. Later, however, Zinsser ® showed that 
the agent obtained from Brill’s disease was identical with that of European 
(louse-borne) typhus in its pathogenicity and immune reactions. It, there- 
fore, seems unwarranted to apply the term Brill’s disease to murine typhus. 
There is no obvious reason why epidemics might not arise from such cases 
under suitable conditions, though thus far this has not occurred. 

Although murine typhus has been commonly termed endemic, flea-borne 
typhus, recent observations have shown that it can be conveyed from man 
to man by the body louse (by the inoculation of the feces or crushed tissue 
of the louse, not by the bite). When conditions were suitable, with over- 
crowding and heavy louse infestation, epidemics of murine typhus have oc- 
curred (in Mexico). 

It is also possible that infection may be acquired without actual contact 
with fleas. Rickettsiae remain viable in desiccated feces of the flea, and there 

c Zinsser, H., and Castaneda, M. R. : On the isolation from a case of Brilts disease 
of a typhus strain resembling the European type, New England Jr. Med., 1933, cdx, 815. 

"Zinsser, H.: Virus and rickettsial diseases, 1941, Harvard University Press, Cam- 
bridge, p. 872. 
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is some reason to believe that infection may be acquired by inhalation. Rats 
can also be infected by feeding infectious material. As Rickettsiae have been 
demonstrated in rat urine, it seems likely that food contaminated by infected 
rat urine may be a potential source of infection in man. 

Brigham and Pickens® have reported finding murine typhus in house 
mice. The practical significance of this is not yet known, but if the infec- 
tion in mice behaves as it does in rats and becomes wide spread, the possibil- 
ities of its transmission to man are obvious. 

Although the practical significance of these latter observations is not yet 
known, it is possible that infection by inhalation or ingestion may have con- 
tributed to the recent geographical spread of the disease. Originally limited 
largely to the coastal cities, it has gradually spread northward, reaching West 
Virginia, Tennessee, Arkansas and Iowa, and has been found in Cincinnati, 
Cleveland and Washington, D. C.” It promises to become wide spread in 
this country wherever rats abound. It is widely distributed, particularly in 
coastal regions, throughout the world. 

There is no specific treatment. Rickettsiae are not susceptible to sulfon- 
amides, penicillin or other known forms of chemotherapy. Immune sera 
have not yielded any convincing benefit. Practically preventive measures are 
limited largely to reduction of the rat population, particularly rat-proofing of 
buildings containing food stuffs and continuous efforts at trapping and 
poisoning. Considerable protection, probably relatively brief, is afforded by 
suitable vaccine. Practically, however, its use would be limited to those 
whose occupation exposes then to unusual risk of infection, or to commun- 
ities if an actual epidemic should arise. Fortunately the mortality has been 
very low except in those debilitated by malnutrition or chronic disease. 

‘‘’Brigham, G. D., and Pickens, E. G. ; Strain of endemic typhus fever virus from 
liouse mice (Mus musculus musculus), Pub. Health Rep., 1943, Iviii, 135. 

'• Topping, N. H., and Dyer, R. E. ; Recent extension of typlius in the United States, 
Am. Jr. Trop. Med., 1943, xxiii, 37. 
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The Diagnosis of Nervous Diseases. By Sir James Purves-Stewart, K.C.M.G., C.B. 

880 pages, 22 X 14.5 cm. 1945. Williams & Wilkins Company, Baltimore 

Price, $11.00. . ^ 

This is the latest edition of a standard clinical guide to neurologic and psychiatric 
conditions. ^ In spite of war time paper shortages, it is well printed on excellent quality 
paper. It is not a complete textbook in any sense and deals little with the treatment 
of the conditions it describes. It is well illustrated with many clear and original 
diagrams of nerve tracts, as well as numerous photographs of clinical conditions. The 
style is m,arked hy the clarity^ of writing for which British authors are justly famed. 

Revising it in the midst of World War II, the author was able to introduce tlie 
description and discussion of many' new neurologic syndromes, such as the crush syn- 
drome and the transient blindness of aviators. Included also is much recent material 
concerning endocrine physiology. 

The book is weak in its discussion of psy'chological and psychiatric conditions. 
Tire author gives in detail the technic of giving the Stanford Revision of the Binet 
Simon intelligence test. Unfortunately the 1916 revision is used and not the 1937 
revision which is far more accurate. The discussion of various neuroses is archaic and 
shows no understanding of dynamic principles or of recent advances made in this field. 
Aside from these defects the book is a useful and compact reference volume and 
serves as an excellent guide for the thorough examination of neurologic conditions. 

H. W. N. 

Thoughts of a Psychiatrist on the War and After. By William Alanson White. 

M.D. Republished Essay. 28 pages; 26x18 cm. 1942. William Alanson 

White Psychiatric Foundation, Inc. (Originally copyrighted by Paul E. Hoeber 

in 1919). Price, $1.50. 

This is a small but very readable book. The author is one of the most brilliant 
thinkers and clear writers that American psychiatry has produced. In this book he 
traces the unconscious and instinctive forces, the mental mechanisms, of social or- 
ganization and development. The psychological principles back of all conflict, includ- 
ing war, are clearly described. The problems and dangers confronting victor nations 
and peace-makers are outlined. 

Although written during World War I, the principles described are so sound and 
so universal, it is difficult to believe that the author is not describing World War II. 
In the sense that the truth is always timely, this book is well worth reading now and 
throws considerable light on what to expect in the future. 

H. W. N. 
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New York; New York Medical and Surgical Society; Committee on Gas Casualties, 
National Research Council; Committee,’ War-Time Graduate Medical Meetings; 
Sigma Nu and Alpha Omega Alpha Fraternities; author of many published papers and 
editor of “Modern Sledical Therapy' in General Practice.” 

Office: 525 E. 68th Street, New York 21, New York. 
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HUGH JACKSON MORGAN 

Born, Nashville, Tennessee, January 25, 1893, son of Joseph Bedinger and Jean 
Gibson Morgan. ^Married Robert Ra}' Porter July 22, 1924; children — Caroline Lee, 
Hugh Jackson, Jean Gibson, and Robert Porter. 

Vanderbilt University, B.S., 1914; Johns Hopkins University School of IMedicine, 
M.D., 1918; University of North Carolina, D.Sc. (Hon.), 1946. 

Resident house officer, Johns Hopkins Hospital, 1919-20; assistant resident phj'si- 
cian, Johns Hopkins Hospital, 1920-21 ; instructor in medicine, Johns Hopkins Univer- 
sity School of Medicine, 1920-21 ; assistant and resident physician, Rockefeller Institute 
of Medical Research, 1922-24, traveling fellow (Europe), 1924—25; Associate Pro- 
fessor of Medicine, Vanderbilt University School of Medicine, 1924-28; Professor of 
Clinical Medicine, 1924-35 ; Professor of Medicine, Vanderbilt University School of 
Medicine, and Physician-in-Chief, Vanderbilt University Hospital 1935- . On leave 
of absence February 1, 1942 — January 1, 1946. 

Served as private and 1st lieutenant, Medical Corps. U.S. Army, A.E.F., 1917-18; 
lieutenant colonel. M.R.C.. U.S. Army, 1940; colonel, M.C., U.S. Army. 1942; briga- 
dier general. U.S.A., 1942-1946. Chief Consultant in Medicine to The Surgeon 
General, U.S. Army, 1942-46. D.S.M., 1945. 

Fellow, American College of Physicians; Association of American Physicians; 
Board, Scientific Directors, International Health Division, Rockefeller Foundation; 
Society for Clinical Investigation ; American Clinical and Climatological Association ; 
American Association for the Advancement of Science; American Medical Associa- 
tion ; Southern Medical Association ; Phi Beta Kappa, Alpha Omega Alpha, Phi Delta 
Theta, Sigma Xi. Methodist. 

Office : Vanderbilt University Hospital, Nashville 4, Tennessee ; residence ; White 
Bridge Pike, Nashville 5, Tennessee. 
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New Life LIember 

Di. Leo E. Westcott, F.A.C.P., Kalamazoo, Mich,, has become a Life Member of 
the American College of Physicians, under date of May 27 , 1946. 


Gifts to the College Library 

, The following gifts to the College Library are gratefully acknowledged: 

. Victor W. Bergstrom, F.A.C.P., Binghamton, N. Y.— 2 reprints 
Nathan Blumberg, F.A.C.P., Philadelphia, Pa. — 1 reprint 
Mortimer J. Cantor, (Associate), Brookl)-n, N. Y. — 1 reprint 
Oscar G. Costa-Mandry, F.A.C.P., San Juan, P. R. — 2 reprints 
C. Wesley Eisele, F.A.C.P., Chicago, 111. — 1 reprint 
Norbert Enzer, F.A.C.P., Milwaukee, Wis. — 1 reprint 
Irving Greenfield, F.A.C.P., New York, N. Y. — 1 reprint 
Percy G. Hamlin, (Associate), Santa Barbara, Calif. — 5 reprints 
Chester S. Keefer, F.A.C.P., Boston, Mass. — 7 reprints 
John E. Leach, F.A.C.P., New York, N. Y. — 1 reprint 
Arthur G. Lueck, (Associate), Great Lakes, 111. — 1 reprint 
Frederick W. Niehaus, F.A.C.P., Omaha, Nebr. — 3 reprints 
Hilton S. Read, F.A.C.P., Ventnor City, N. J. — 3 reprints 
Bernard -Seligman, F.A.C.P., Brooklyn, N. Y. — 3 reprints 
Ralph L. Shanno, F.A.C.P., Fort}' Fort, Pa. — 2 reprints 
Jacob Jesse Singer, F.A.C.P., Beverly Hills, Calif. — 1 reprint 
Frederick R. Weedon, (Associate), Jamestown, N. Y. — 2 reprints 
Burton L. Zohman, F.A.C.P., Brooklyn, N. Y. — 5 reprints 

Dr. Leland P. Shipp, (Associate), Battle Creek, Mich., has donated the following 
books to the College Library : 

“Lectures on the Principles and Practice of Physic,” as delivered at King’s Col- 
lege, London, by Thomas Watson, M.D. (Revised, with additions by D. Francis Com- 
die, M.D.), published by Blanchard and Lea, Philadelphia, 1852. 

“A Text-book of Practical Medicine,” Vol. I, by Felix von Niemeyer, l^I.D., 
George H. Humphreys, M.D., and Charles E. Hackley, M.D., published by D. Apple- 
ton and Company, New York, 1871. 

“A Treatise on the Practice of Medicine,” by George B. Wood, M.D., Fiftii 
Edition, Vol. II, published by J. B. Lippincott and Co., Philadelphia, 1858. 


Medical Consultants Appointed to Assist in Graduate Training Program, 

Medical Corps, U. S. Navy 

Vice Admiral Ross T. Mclntire, (MC), U.S.N., F.A.C.P., Surgeon General of 
the Navy has announced the appointment of 16 members of the Reserve Consultants 
Board to the Bureau of Medicine and Surgery. All are outstanding specialists in 
their respective fields. They will assist the Bureau in furthering the graduate train- 
ing program, which, in addition to increasing the professional proficiency and im- 
proving the standards of medical practice, is designed to afford Naval medical officers 
the opportunity to train in medical specialties and to qualify for American Board 
certification. Fellowship in one of the American Colleges, or other marks of distinc- 
tion in the same manner as doctors engaged in civilian practice. 
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Among those appointed are the following: 

Captain F. J. Braceland, (MC), U.S.N.R., F.A.C.P., Secretary, American 
Board of Psychiatry and Neurology. 

Commodore Alphonse McMahon, (MC), U.S.N.R., F.A.C.P., Associate Professor 
of Medicine, St. Louis University School of Medicine. 

Dr. J. Roscoe Miller, F.A.C.P., Dean and Associate Professor of Medicine, 
Northwestern University School of I\Iedicine. 


1947, Annual Session, American College of Physicians, Chicago, 

April 28-May 2. 

The 28th Annual Session of the College will be held at the Palmer House, Chicago, 
111., from Monday, through Friday, April 28-May 2, 1947. Dr. LeRoy H. Sloan, 
Chicago, will be General Cliairman, in charge of local arrangements. He has al- 
ready started the appointment of committees and an enthusiastic group are working 
on the preparation. Dr. Sloan will be responsible, not only for local arrangements, 
but for the program of clinics and panel discussions. Both of these programs were in- 
adequate to accommodate the large numbers attending the Annual Sessions in Phila- 
delphia in 1946. Therefore, adequate extension of these programs is being planned. 
Dr. David P. Barr, of New York, President of the College, is preparing the program 
of General Sessions and Morning Lectures. Watch these columns for further an- 
nouncements during the months to come. 


The American College of Physicians Committee on NoMiN.moNS 1946-1947 

In accordance with provisions of the By-Laws, President David P. Barr, on May 
21, 1946, appointed the following Committee on Nominations, for 1946-1947, whose 
duties shall be to nominate candidates for elective offices and for the Board of Regents 
and Board of Governors. The nominations for the elective officers will be published 
at least one month in advance of the Annual Business ^Meeting in 1947, at Chicago, 
Nominations of Regents and Governors are presented at the Business Meeting with- 
out prior publication, but no nominations by this Committee preclude nominations 
that may be made from the floor of the Meeting ; 

James J. Waring (Regent), Denver — Chairman 
George F. Strong (Regent), Vancouver 
Ralph Kinsella (Governor), St. Louis 
Asa L. Lincoln (Governor), New York 
Jonathan IMcakins (Fellow-at-large), iMontreal 


Reports on Recent A.C.P. Postgraduate Courses 
Course No. 5 

Course No. 5 Metabolism and Nutrition, was conducted at the Nutrition Clinic 
of the Hillman Hospital, Birmingham, Ala., June 3-8, 1946, under the Directorship 
of Dr. Tom D. Spies, F.A.C.P. This was the first course the College had ever 
sponsored in this particular field. The class purposely was limited in size to twelve 
registrants. .-Vn average of four patients per hour were shown during the clinical 
sessions. During the teaching sessions minute details were entered into, with ex- 
planatioits of their methods of diagnosing nutritional deficiency diseases and proper 
therapeutic measures. Question and answer periods were utiliz^ to great advantage. 
Two afternoons were devoted to field studies, giving the doctors an opportunity to 
study patients in their own homes and to obser\-e the economic conditions under which 
they lived. To see the patients in their home surroundings did much to establish a 
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personal interest in the patients who were shown in the clinical demonstrations. Alany 
of the reg-istrants had never been to Alabama before and had little appreciation of 
the plight of the South’s poor. The patients are already accustomed to the Hill- 
man Clinic social workers coming to their homes, and, therefore, there was no diffi- 
culty in having the registrants examine all members of the family, right in the home. 

This week of intensive clinical instruction presented a unique opportunity to 
learn how to cope with the problem of nutritive failure. 

Course No. 10 

Course No. 10, Internal Medicine, was conducted June 17-28, 1946, at the Uni- 
versity of California Medical School and Medical Center, San Francisco, under the 
Directorship of Dr. Stacy R. Mettier, F.A.C.P. The course was -purposely arranged 
for the two weeks preceding the Annual Meeting of the American IMedical Associa- 
tion, thus to give an opportunity to physicians, not only to take the course, but to re- 
main for the A.M.A. Meeting. One hundred and thirteen were registered in the 
course. At the time of preparation of this news item, the course is just getting under 
way and details are not ready for publication. The College is gratified with the ex- 
ceedingly great Interest displayed in the course and the fact that College courses are 
being so well established along the West Coast. The registrants are from all parts 
of the United States and Canada, showing the importance that they have attached to 
this exceedingly fine course given by outstanding teachers from the University .of 
California. 


Index and Summary of Registrations, Spring Courses, 1946 


No. Title Institution 


Director Dates 


1-A. Clinical Allergy 
1-B. Clinical Allergy 
1-C. Clinical Allergy 

2. General Medicine 

3. General Medicine 

4. Internal Medicine 

5. Metabolism and 

Nutrition 

6. General Medicine 

7. Gastro-enterology 

8. Cardiology 

9. Thoracic Diseases 

10. Internal Medicine 


Massachusetts General 
Hospital, Boston, Mass. 
Massachusetts General 
Hospital, Boston, Mass. 
Massachusetts General 
Hospital, Boston, Mass. 
Jefferson Medical College, 
Philadelphia, Pa. 
University of Texas, 
School of Medicine, 
Galveston,' Tex. 
Massachusetts General 
Hospital, Boston, Mass. 
Nutrition Clinic, Hillman 
Hospital, Birmingham, 
Ala. 

Emory University, School 
of Medicine, Atlanta, Ga. 
Graduate Hospital, 
Philadelphia, Pa. 
Philadelphia General Hos- 
pital and the Woman’s 
College of Pennsylvania, 
Philadelphia, Pa. 
Department of Postgrad- 
uate Medicine, Universitj' 
of Michigan Medical 
School, Ann Arbor, Mich. 
University of California, _ 
Medical School and Medi- 
cal Center, San Francisco, 
Calif. 


Dr. Francis R. Rackemann March 4-9. 
Dr. Francis R. Rackemann April 8-13. 
Dr. Francis R. Rackemann July 8-13. 

Dr. Hobart A. Reimann March 18-23. 
Dr. Charles T. Stone March 25-30. 


Dr. James H. Means April 1-19. 

Dr. Tom D. Spies June 3-8. 


Dr. James E. Paullin April 22-27. 


Dr, Henry L. Bockus April 29- 

May 4. 

Dr. William G. Leaman May 6-l‘l . 


Dr. John -Ale.vander May 6-1 1 . 

Dr. Stacy R. Mettier June 17-28. 
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No. 

Fellows 

Associates 

Non- 

members 

TOTAL 

Army 

Navy 

U.S.P.H.S. 

Civilians 

1-A. 

4 

2 

0 

6 

1 

0 

0 

5 

1-b! 

4 

2 

0 

6 

0 

0 

0 

6 

l-C. 

4 

2 

0 

6 

1 

1 

0 

4 

2 ! 

35 

14 

52 

101 

35 

8 

. 6 

52 

3 . 

9 

7 

38 

54 

9 

24 

3 

18 

4 ] 

50 

21 

11 

82 

25 

4 

2 

51 

5 . 

4 

2 

6 

12 

1 

0 

3 

8 

6. 

13 

7 

5 

25 

7 

1 

0 

17 

7. 

50 

19 

9 

78 

7 

3 

1 

67 

8. 

113 

38 

8 

159 

16 

9 

0 

134 

9 . 

12 

•15 

15 

42 

7 

3 

1 

31 

10. 

36 

22 

55 

113 

33 

11 

2 

67 


334 

151 

199 

684 

142 

64 

18 

460 


A. C. P. Postgraduate Courses, Autumn, 1946 
(Tentative; not yet final) 

The following schedule is still tentative, owing to a few factors requiring further 
adjustment. At this date (June 19, 1946) the schedule appears to be reasonably final, 
but some changes have been made recently. Three courses previously announced for 
the Autumn have been deferred until the Spring of 1947 : to wit, a two weeks’ course 
in Internal Medicine, with some emphasis on metabolic disorders, under the direction 
of Dr. M. A. Blankenhorn, University of Cincinnati ; a one week course in Physical 
Medicine, under the direction of Dr. George Morris Piersol, University of Pennsyl- 
vania. Philadelphia; a one week course in Cardiology under .Dr. J. Roscoe Miller, 
Northwestern University, Chicago; a one week course in Tissue Growth and Tumors 
under Dr. Stanley Reimann at the Lankenau Hospital, Philadelphia. 


Dates 


Title 


Director 


Location 


Sept. 2-14 
“ 23-28 

Oct. 7-19 
“ 14-18 

" 21-26 
" 21 to 
Nov. 1 
Nov. 4-9 
“ 4-9 

“ 11-16 
“ 18-23 

“ 25 to 

Dec. 6 
Dec. 2-7 
" 2-7 


Internal Medicine 
Psychosomatic Medicine 
Internal Medicine 
Clinical Neurology 
Hematology 

Internal Medicine 
Allergy 
Cardiology 
Gastro-Enterology 
Intern.ll Medicine 

Internal Medicine 

Chemotherapy 

Cardiology 


Dr. R. R. Snowden 
Dr. Franklin Ebaugh 
Dr. Homer Rush 
Dr. Bernard Alpers 
Dr. Charles A. Doan 


Pittsburgh, Pa. 
Denver, Colo. 
Portland, Ore. 
Philadelphia, Pa. 
Columbus, Ohio • 


Dr. Wallace M. Yater 
Dr. Robert A. Cooke 
Dr. Paul White 
Dr. Walter L. Palmer 
Dr. Joseph Hayman 


Washington, D. C. 
New York, N. Y. 
Boston, Mass. 
Chicago, 111. 
Cleveland, Ohio 


Dr. J. C. Aleakins Montreal, Que. 
Dr.W. Barry Wood, Jr. St. Louis, Mo. 

Dr. Frank Wilson Ann Arbor, Mich. 


Detailed bulletins of each course and registration forms will be mailed to all 
members of the American College of Physicians on or before August 1 ; also to non- 
member physicians who have requested being placed on the mailing list. 

Fees; (1) Courses' in which the maximal registration is restricted to 15 or less, 
$40,00 per week to members ; $80.00 per week to non-members. (2) Courses in -which 
the maximal registration permits more than 15 registrants, $20.00 per week to mem- 
bers; $40.00 per week to non-members. 

Inquiries .should -be addressed to E. R. Loveland, E.xecutive Secretary, American 
College of Pliysicians. 4200 Pine St., Philadelphia 4, Pa. 
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Dr. Hugh J. Morgan, F.A.C.P., President-Elect of the College, Nashville Tenn 
\TOS recently awarded the Distinguished Service Medal. His citation was as follows^ 
“as chief consultant in medicine, Office of the Surgeon General, from February, 1942,’ 
to August, 1945, he performed exceptionally meritorious service. Through his untiring 
efforts the best medical talent in the country was mobilized for service with the Army. 
Demonstrating marked ability, initiative and judgment in formulating professional 
policies in the field of medicine and in the assignment of the highest type medical 
personnel as consultants and chiefs of services, he contributed to the excellent type 
of medical care received by seriously sick enlisted men and officers. He implemented 
the procurement of the latest and best supplies and equipment obtainable in order to 
further alleviate suffering.” 


Dr. Rafael Rodriguez-AIolina, F.A.C.P., San Juan, P. R., was awarded recently 
the Army Commendation Ribbon, his citation reading as follows : “The Army Com- 
mendation Ribbon is hereby awarded for commendable service from May 22, 1942 to 
February 12, 1946, as assistant chief and chief of the medical service, 161st General 
Hospital, A.P.O. 851, U. S. Army. During this period Major Rodriguez-Molina 
displayed outstanding efficiency and devotion to duty. His professional skill coupled 
with exceptional tact and keen knowledge of the psychology and customs of Puerto 
Ricans contributed greatly to the accomplishment of the medical mission of this de- 
partment. His accomplishments reflect great credit on him and on the military 
service.” 


Col. Harold C. Lueth, (2iICj, AUS, .F.A.C.P., lias received the Army Commen- 
dation Ribbon, his citation reading as follows: “During World War II the Medical 
Department carried out its mission with outstanding success. This achievement was 
made possible only through the combined efforts of all Medical Department personnel. 
Your service with the jMedical Department has been exceptional when compared with 
others of the sarrie grade of similar position, and I wish to commend you for your 
outstanding contribution as liaison officer between the Office of the Surgeon General 
and the American Medical Association from March 15, 1942 to February 25, 1945.” 


Lieut. Col. Charles C. Verstandig, (MC), AUS, (Associate), New Haven, Conn., 
was recently awarded the Army Commendation Ribbon. His citation was as follows ; 
“During World War II the Medical Department carried out its mission with outstand- 
ing success. This achievement was made possible only through the combined efforts 
of all Medical Department personnel. Your service with the Medical Department has 
been exceptional when compared with others of the same grade' of similar position, 
and I wish to commend you for your outstanding contribution as medical director. 
Armed Forces Recruiting and Induction Station, New Haven, from March 1, 1943 to 
December 31, 1945.” 


Col. Cleve C. Odom, (MC), USA, -F.A.C.P., has been awarded the Legion of 
Merit. His citation was as follows : “Colonel Cleve C. Odom, Medical Corps, Army 
of the United States, while serving as Commanding Officer of Mason General Hospital, 
distinguished himself through outstanding service. Colonel Odom expanded Mason 
General Hospital from a 1,320 to a 3,032 bed hospital during his tenure of command 
and provided instruction of the highest quality for medical officers and nurses under- 
going instruction in the School of Military Neuropsychiatry operated at this station. 
Through his broad experience in neuropsychiatry and hospital administration, untiring 
efforts, remarkable initiative and enthusiastic and virile leadership, Mason General 
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Hospital attained a prominent place in military neuropsychiatry and administered the 
best of care and treatment to the neuropsychiatric patients of the Army. His cumula- 
tive achievements reflect great credit on himself and the medical corps.” 


Surplus Army Hospitals Released to Veterans Administration 

The Army’s great general hospitals, built to the latest medical and surgical 
standards for the care and treatment of its wounded and sick during the war, are be- 
ing released as rapidly as the decrease in the. patient load justifies and offered first 
to the Veterans Administration for its rapidly expanding program for medical care 
for veterans. 

The transfers have been made as part of the Army’s comprehensive plan, devised 
before hostilities had ceased, to effect a smooth transition when responsibilities for 
the care of the sick and wounded were transferred from the Army to the Veterans 
Administration. 

The War Department program is being carried out through close cooperation be- 
tween Major General Norman T. Kirk, F.A.C.P., Tlie Surgeon General, and Dr. Paul 
R. Hawley. F.A.C.P., Medical Director of the Veterans Administration, who before 
retirement from the Army as a Major General, was Chief Surgeon in the European 
Theatre of Operations. 

Already 11 hospitals have been transferred completely to the Veterans Adminis- 
tration, according to a report from Surgeon General Kirk. 


Rheumatic Fever Council Receives Initial Fund of $50,000 

At Atlantic City on May 29, it was announced that the American Legion had 
presented the American Council on Rheumatic Fever with a check for $50,000 to 
start a nation-wide campaign to raise the minimum of $5,000,000 a year to combat 
this disease. The presentation was made by Dr. Leonard G. Rowntree, F.A.C.P., 
Philadelphia, who is chief medical adviser to the American Legion. The gift was ac- 
cepted by Dr. Roy W. Scott, F.A.C.P., Cleveland, who is President of the American 
Heart Association, which was the organizer of this Council on Rheumatic Fever. 
The American College of Physicians has donated $1,000 to the Fund. 


New Jersey Members Hold Meeting at Atlantic City, May 22 

Fellows and Associates of the American College of Physicians of New Jersey 
held a luncheon meeting at the Hotel Traymore, Atlantic City, May 22, during the 
Annual meeting of the New Jersey State Medical Society. Arrangements were con- 
ducted by Dr. Johannes Pessel, F.A.C.P., Trenton. Dr. George H. Lathrope F.A.- 
C.P., Governor for New Jersey, presided. Dr. William D. Stroud, F.A.C.P.,' Phila- 
delphia, Treasurer of the College, and Mr. E. R. Loveland, Executive Secretary of 
the College, addressed the group about College matters. Fifty-four members were in 
attendance. 


Western Michigan Members Hold Second Regional Meeting 

iVIembers of the American College of Phpicians in Western Michigan, as an- 
nounced recently in these columns, have organized for the conduct of three or more 
scientific and social regional meetings each year. The second such meeting was held 

?! General Hospital, :May 1, 1946, with 31 members in attendance 

Ur. William N. LeFevre, Muskegon, is the Secretary. 
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College News krom Puerto Rico 

During the annual meeting of tlje Puerto Rico Medical Association held during 
December 1945, the following members of the American College of Physicians took 
active part in the meeting : 

Dr, Franklin L. Hanger, Jr., F.A.C.P., of Columbia University, New. York City. 

Dr. Henry L. Bockus, F.A.C.P., of the University of Pennsylvania, Philadelphia. 

Dr. Ramon AI. Suarez, F.A.C.P., in cooperation with Dr. Tom Spies, F.A.C.P., 
Birmingham, Ala., talked on the treatment of macrocytic anemia with folic acid. 

Dr. Rafael Rodriguez-A'Iolina, F.A.C.P., Alajor, A.U.S., also took active part in 
the meeting. 

Dr. Federico Hernandez, F.A.C.P., of the School of Tropical Medicine was in- 
vited by Tulane University to give a short course during a period of two months. 
Dr. Hernandez returned from New Orleans during the month of Afarch. 

Dr. O. Costa A'landry, F.A.C.P., of the Health Department of Puerto Rico, was 
invited by the Rockefeller Foundation to cooperate in the establishment of a public 
health laboratory in the Dominican Republic, During the second week of January Dr. 
Costa Alandry visited the Dominican Republic to outline plans for the establishment 
of this laboratory. 

During the month of November the members of the College in Puerto Rico gave 
an informal luncheon to Dr. R. Rodriguez-Alolina on account of his promotion in the 
Army from Captain to Major. 

Dr. Luis AI. Morales, F.A.C.P.. of San Juan, was appointed during the month of 
December President of the Puerto Rico A'ledical Association. 

Dr. Ramon AI. Suarez, College Governor of the District of Puerto Rico, left at 
the beginning of April for the Annual Session of the American College of Physicians 
at Philadelphia to present a paper on the treatment of sprue by folic acid. 


Dr. C. C. Carpenter, Dean of The Bowman Gray Scliool of Aledicine of Wake 
Forest College, recently announced the gift of $125,000 from Air. Bowman Gray, Jr., 
matching a similar amount recently given to the school by his brother, Mr. Gordon 
Gray. Both of these gifts are unrestricted in their use. 

A department of Preventive Aledicine has been organized, and Dr. Thomas T. 
Mackie of New York has been elected Professor of Preventive Medicine and Chair- 
man of the Division of Medicine. 

Dr. John H. Ferguson, Professor of Physiology at the University of North 
Carolina School of Aledicine, addressed the Bowman Gray Aledical Society on April 
15, 1946. His subject was: “Blood Coagulation and Alodern Clinical Applications.” 


Dr. Edward C. Reifenstein, F.A.C.P., has been honored by the establishment of 
the Dr. Edward C. Reifenstein Lectureship in Medicine at Syracuse University College 
of Medicine by the family of Dr. Ellery G. Allen. Dr. Reifenstein became professor 
emeritus of medicine on July 1, 1940, but has continued as chairman of the department 
during the war years. 

The first lecture was given by Dr. Edgar V. Allen, F.A.C.P., associate professor 
of medicine at tlie University of Alinnesota, Mayo Foundation, Rochester, April 8, his 
subject being, “The Challenge of Intravascular Thrombosis.” 


Dr. Franklin B. Bogart, F.A.C.P., Chattanooga, Tenn., has been elected presi- 
dent-elect of the Tennessee State Aledical Association. 
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Dr. Robert F. Loeb, F.A.C.P., professor of medicine at Columbia University Col- 
lege of Physicians and Surgeons, is one of twenty-nine leaders in American Science 
recently elected to membership in the National Academy of Science. 


Among the speakers at the 180th annual meeting of the Medical Society of New 
Jersey on May 22, 1946, in the Section of Gastro-enterology and Proctology were 
Dr. Manfred Kraemer, F.A.C.P., Newark, who spoke on “Intestinal Parasitism in an 
Army Hospital,” and Dr. Louis L. Perkel, F.A.C.P., Jersey City, who spoke on 
“Esophageal Hiatus Hernia.” The officers elected by tlie section for the coming year 
were Dr. Louis L. Perkel, F.A.C.P., and Dr. Sigurd W. Johnson, F.A.C.P., Passaic, 
chairman and secretary, respectively. 


The Medical Society of Virginia will hold its annual meeting at Virginia Beach, 
October 14-16, 1946. Dr. A. B. Hodges, F.A.C.P-., will be the chairman of tlie 
meeting. 


Rear Admiral Kent C. Melhorn, F.A.C.P., (MC), U.S.N., delivered the com- 
mencement address before the University of Virginia Department of Medicine on 
March 20. 


Dr. Eugene M. Landis, F.A.C.P., Professor of Physiology at Harvard Medical 
School, gave the annual Alpha Omega Alpha address, April 19, on “Venous Pressure 
and Cardiac Failure in the Laboratory and Clinic.” 


Dr. L. E, January (Associate), was recently separated from the Medical Corps, 
AUS, as a Lieutenant Colonel, and has been appointed assistant professor of internal 
medicine at the State University of Iowa. 


Dr. George F. Lull, F.A.C.P., Chicago, addressed the first Rocky Mountain 
Regional Conference on Medical Service and Public Relations at Denver on June 5 
on the subject, “Problems of the Returning Medical Officer.” 


Dr. Arthur C. Christie, F.A.C.P., Washington, D. C., delivered the George W. 
Holmes annual lecture before the annual meeting of the New England Roentgen Ray 
Society, at Boston, on May 17, his subject being, “The First Fifty Years of Radiology : 
The Elements Which Have Contributed to Its Growth as a Great Medical Specialty.” 


Dr. Stockton Kimball, F.A.C.P., who has been a member of tlie faculty of the 
University of Buffalo School of Medicine for many years, was recently appointed 
dean of the medical school to succeed Dr. Edward W. Koch, deceased. 


The forty-seventh annual meeting of the American Therapeutic Society at 
Atlantic City, May 11-12, 1946, was addressed by the following members of the 
College : 


Dr. Oscar B. Hunter, Jr., F.A.C.P., Washington, D.C., “Correlation of Laboratorv 
Findings with Therapy in Epidemic Hepatitis;” ^ 

Dr. David 1. Macht, F.A.C.P., Baltimore, Md., "An Experimental Approach to 
the Therapy of Pemphigus 

Dr. Daniel L. Sexton, F.A.C.P., St. Louis, Mo., "Thiouracil- 
Following Two and One Half Years’ Experience;” 


-Clinical Evaluation 
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Dr. Francis M. Pottenger, F.A.C.P., Monrovia, Calif., “Difficulties in Physical 
Examination of the Chest;” 

Dr. David Salkin, F.A.C.P., Hopemont, W. Va., “Postmortem Pneumothorax;” 
Dr. Nathan S. Davis, III, F.A.C.P., Chicago, 111., “The Treatment of Hyper- 
tensive Cardiovascular Renal Disease with Ascorbic Acid, Riboflavin and Vitamin B 
Complex.” 


Dr. Stanley P. Reimann, F.A.C.P., Philadelphia, Pa., addressed the Ohio State 
Medical Association at its one hundredth anniversary meeting at Columbus, May 7-9, 
on “Present Status of Cancer Research.” 


The Southern Medical Association announces its next annual meeting at Miami, 
Fla., November 4-7, 1946. 


Brigadier General George R. Callender, F.A.C.P., (MC), U.S.A., Commandant 
of the Medical Department Professional Service Schools, Washington, D. C., was 
recently awarded the Richard Pearson Strong Paladium Medal of the American 
Foundation for Tropical Medicine. This medal, including an honorarium of $500, 
is given by the Winthrop Chemical Company, New York. 


Dr. George Albert Gray, F.A.C.P., formerly of Abilene, Tex., retired from the 
Army with the rank of Lieutenant Colonel recently and has been appointed Director 
of the San Angelo-Tom Green County Health Unit, San Angelo, Tex. 


Dr. Merritt Henry Stiles, F,A.C.P., formerly of Philadelphia, was retired from 
the Army with the rank of Lieutenant Colonel early this year and is established in 
practice at 1070 Paulsen Medical-Dental Bldg., Spokane, Wash. 


Dr. Herbert Pollack, F.A.C.P., who recently has been serving as Chief Medical 
Considtant in the European Theater, has retired from the Army with the rank of 
Colonel and returned to civilian practice at 45 E. 66th St., New York City. 


Dr. Hugh R. Leavell, F.A.C.P., for many years Director of Public Health, Louis- 
ville, Ky., served from November, 1944, to December, 1945, in the USPHS (R). He 
has now accepted an appointment as Assistant Director of the Division for the Medical 
Sciences of the Rockefeller Foundation, New York City, and is assigned to Under- 
graduate Medical Education in Preventive Medicine. 


Dr. Ralph Frederick Schneider (Associate), retired from the United States Naval 
Reserve during April, is now associated with the Medical Department of the Standard 
Oil Company, 30 Rockefeller Plaza, New York City. On May 28 he left for South 
America, where, in conjunction with American Board members in Surgery and Ob- 
stetrics, he will participate in a teaching and reorganization program in the hospitals 
of the Standard Oil Company affiliates. 


Dr. Henry B. Gwynn, F.A.C.P., who since 1943 has been A.ssociate Clinical 
Professor of Medicine at Georgetown University School of Medicine, Washington, 
D. C., has removed to Mobile, Ala., where he has established an office at 751 Govern- 
ment St. 
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Dr. George S. Grier, III (Associate), has recently completed a Fellowship in 
Pathology at the Medical College of Virginia, Richmond, and on July 1 opened his 
office at 130 26th St., Newport News, Va. 


In the May issue of this journal it was inadvertently published that Dr. Marsh 
McCall, F.A.C.P., had recently retired from the Army with the rank of Lieutenant 
Colonel, whereas later records disclosed he was separated from duty with the rank 
of Colonel. 


Dr. James E. Paullin, F.A.C.P., Atlanta, presented the dedication address at a 
meeting of the Fulton County Medical Society, at tlie Atlanta Academy of Medicine 
on April 4. It was the occasion of the dedication of the auditorium of the Fulton 
County Academy of Medicine to Dr. Abner Wellborn Calhoun. 


Dr. Joseph C. Edwards, F.A.C.P., Lt. Col., (MC), AUS, with the 21st General 
Hospital, and now Instructor in Medicine at Washington University, St. Louis, Mo., 
was awarded the Legion of Merit with a Citation for clinical research during the war, 
in the Mediterranean and the E. T. O. 


Dr. George H. Houck, F.A.C.P., recently retired from the Army of the United 
States, has accepted an appointment as director of student health, Stanford University. 


Dr. Francis M. Pottenger, Sr., F.A.C.P., Monrovia, Calif., has been named to the 
newly created office of president emeritus of the Los Angeles County Tuberculosis 
and Health Association. Dr. Pottenger was one of the founders of this Society, 


Dr. Cyril M. MacBryde, F.A.C.P., formerly of St. Louis, is now assistant clinical 
professor of medicine at the University of Southern California School of Medicine, 
Los Angeles. 


The Idaho State Medical Association’s annual meeting at Boise, June 17-20, was 
addressed by Dr. James J. Waring, F.A.C.P., Denver, Colo., on “Various Aspects of 
Tuberculosis,” and by Dr. Ward Darley, Jr., F.A.C.P., Denver, Colo., on “Diagnosis of 
Rheumatic Fever and Rheumatic Heart Disease.” 


Dr. Chester S. Keefer, F.A.C.P., Boston, addressed the 92nd session of the Maine 
hledical Association, at Poland Spring, June 23-25, on streptomycin. 


Brigadier General James S. Simmons, (MC), USA, F.A.C.P., Chief of the Pre- 
ventive Medicine Service, Office of The Surgeon General, was awarded the honorary 
degree of Doctor of Science from the University of North Carolina, at Chapel Hill 
recently. 

General Simmons will assume duties as Dean of the Harvard School of Public 
Health on July 1, when he retires from the Regular Army. 


Dr. Harold J. Jeghers, F.A.C.P., Boston, Massachusetts, has been appointed Pro- 
fessor and Director of the Department of Medicine at the Georgetown University 
School of Medicine and physician-in-chief of the Georgetown University Hosoital 
The appointment became effective July 1, 1946 Dr. Jeghers has been associated with 
the Boston University School of Medicine and Boston City Hospital since 1935 and 
with the Evans Alemorial Hospital since 1939. 
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Dr. Howard Wakefield, F.A.C.P., and Dr. S. W. McArthur, both of Chicago, 
addressed the Racine County Medical Society, at Racine, Wis., April 18, 1946, on “The 
Association of Gall Bladder Disease and Heart Disease: Clinical and Experimental 
Observations.” 


Dr. Lee D. Cady, F.A.C.P., who formerly served in the Army as a Colonel in the 
Medical Corps, is now the Branch Medical Director of the U. S. Veterans Adminis- 
tration, representing Texas, Louisiana and Mississippi. He is located in the Mer- 
cantile Bank Bldg., Dallas, Tex. 


At the Third Annual Meeting of the American Society for Research in Psycho- 
somatic Problems, at Hotel Pennsjdvania, New York City, May 11-12, 1946, Dr. 
Edward Weiss, F.A.C.P., Philadelphia, was elected President, and Dr. William Dock, 
F.A.C.P., New York City, and Dr. Leonard G. Rowntree, F.A.C.P., of Philadelphia, 
were elected to the Council. • 


Dr. Harold G. Trimble, F.A.C.P., was the dinner speaker at the meeting of tlie 
Oregon Tuberculosis Association, at, Portland, during May. 


Dr. Hyman I. Goldstein, Associate, Camden, N. J., addressed the American Asso- 
ciation of tlie History of Medicine at its 19th Annual Meeting, Atlantic City, May 27, 
1946, on “The History of Medical Education and of Some Medical Men, in New 
Jersey.” 


The American Clinical and Climatological Society will meet at Hershey, Pa., 
October 21-23, 1946. 


Dr. Daniel L. Sexton, F.A.C.P., St. Louis, has been elected Vice President of the 
Missouri State Medical Association. 


Dr. Roy C. Mitchell, F.A.C.P., Mount Airy, has been elected President of the 
Eighth District County Medical Society of North Carolina. 


Retirements from Service 

Since the last publication of this journal, the following members of the College 
have been reported retired or on terminal leave (to June 13, 1946 inclusive). 

Horst A. Agerty, Merion Station, Pa. (Capt., MC, AUS) 

John J. Archinard, New Orleans, La. (Lt. Col., MC, AUS) 

Gerald S. Backenstoe, Emmaus, Pa. (Major, MC, AUS) 

George N. Barry, Oklahoma City, Okla. (Lt. Comdr., MC, USNR) 

M. Meredith Baumgartner, Janesville, Wis. (Comdr., MC, USNR) 

Joseph C. Bell, Louisville, (Lt. Col., MC, AUS) 

Abraham Becker, Detroit, Mich. (Major, MC, AUS) 

Lawrence H. Beizer, Rochester, Minn. (Lt. Col., MC, AUS) 

Charles A. Bolinengel, New York, N. Y. (Lt. Col., MC, AUS) 

Donald W. Bortz, Cleveland, Ohio (Lt., MC, USNR) 

Samuel- R. Brownstein, New York, N. Y. (Major, MC, AUS) 

Harold J. Brumm, St. Joseph, Mo. (Lt. Comdr., MC, USNR) 

Samuel Candel, Brooklyn, N. Y. (Comdr., MC, USNR) 

Manley J. Capron, Battle Creek, Mich. (Capt., MC, USNR) 
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Herman M. Chesluk, Detroit, Mich. (Capt., MC, AUS) 

George R. Crisler, Winter Park, Fla. (Major, MC, AUS) 

Haydn H. Cutler, Houston, Tex. (Lt. Col., MC, AUS) 

Mahlon H. Delp, Kansas City, Kan. (Col., MC, AUS) 

John S. Denholm, Burlington, N. C. (Col., MC, AUS) 

George P. Denny, Boston, Mass. (Col., MC, AUS) 

Frederick W. Fitz, Chicago, 111. (Lt. Col., MC, AUS) 

Ralph G. Fleming, Durham, N. C. (Major, MC, AUS) 

Robert F. Foster, Seattle, Wash. (Major, MC, AUS) 

A. James French, Ann Arbor, Mich. (Lt. Col., MC, AUS) 

Franklin W. Fry, Hempstead, N. Y. (Capt., MC, AUS) 

Joseph J. Furlong, Milwaukee, Wis. (Lt. Comdr., MC, USNR) 

Cleo R. Gatley, Pontiac, Midp (Major, MC, AUS) 

James T. J. Geddis, New York, N. Y. (Major, MC, AUS) 

Hermon C. Gordinier, Troy, N. Y. (Lt. Col., MC, AUS) 

George A. Gray, Abilene, Tex. (Lt. Col., MC, AUS) 

Edward- D. Greenwood, Topeka, Kan. (Major, MC, AUS) 

William H. Grishaw, Los Angeles, Calif. (Major, MC, AUS) 
Morris B. Guthrie, Columbus, Ohio (Col., MC, AUS) ■ 

Russell B. Hanford, Spokane, Wash. (Lt. Col., MC, AUS) 

Thomas J. Hanlon, St. Louis, Mo. (Major, MC, *AUS) 

John Harvey, Lexington, Ky. (Lt. Col., MC, AUS) 

William R. Hewitt, Tucson, Ariz. (Lt. Col., MC, AUS) 

A. Parker Hitchens, Philadelphia; Pa. (Lt. Col., MC, USA) 

Edward D. Hoedemaker, Seattle, Wash. (Lt. Comdr., MC, USNR) 
A. Gerson Hollander, Brooklyn, N. Y. (Lt. Col., MC, AUS) 
Kendall B. Holmes, Fresno, Calif. (Major, MC, AUS) 

J. Morris Horn, Fort Worth, Tex. (Major, MC, AUS) 

Lewis E. January, Iowa City, Iowa (Lt. Col., MC, AUS) 

Henry J. John, Cleveland, Ohio (Lt. Col., MC, AUS) 

Louis Krause, Baltimore, Md. (Lt. Col., MC, AUS) 

L. Rush Lambert, Fairmont, W. Va. (Col., MC, AUS) 

Thomas A. Lebbetter, Yarnouth, N. S., Can. (Col., RCAMC) 
Clarence W. LeDoux, Baltimore, Md. (Capt., MC, AUS) 

Henry J. Lehnhoff, Jr., Rochester, Minn. (Lt. Col., MC, AUS) 
Frederick Lemere, Seattle, Wash. (Lt. Col., MC, AUS) 

Victor F. Lief, Far Rockaway, N. Y. (Lt. Col., MC, AUS) 

Wallace W. Lindahl, Rochester, Minn. (Major, MC, AUS) 
Edward A. Marshall, Cleveland, Ohio (Lt. Col., MC, AUS) 

John R. Shannon Mays, Baltimore, Md. (Lt. Col., MC, AUS) 
Donald McCarthy, Minneapolis, Minn. (Capt., MC, USNR) 

William U. McClenahan, Philadelphia, Pa. (Major, MC, AUS) 

Leo J. Meienberg, Portland, Ore. (Lt. Comdr., MC, USNR) 
Nathan T. Milliken, Hanover, N. H. (Lt. Col., MC, AUS) 

Fred S. Modern, Los Angeles, Calif. (Lt. Comdr., MC, USNR) 
Clifford K. Murray, Ventnor, N. J. (Lt. Comdr., MC, USNR) 
Alonzo Y. Olsen, Los Angeles, Calif. (Major, MC, AUS) 

John R. Osborne, Middletown, N. Y. (Comdr., MC, USNR) 
Arthur L. Osterman, Wheeling, W. Va. (Capt!, MC, USNR) 
Frank Perlman, Portland, Ore. (Lt. Col., MC, AUS) 

Herbert Pollack, New York, N. Y. (Col., MC, AUS) 

Everett B. Poole, Greenville, S. C. (Col., MC, AUS) 

Hans P. Popper, Chicago, 111. (Major, MC, AUS) 

William W. Priddle, Toronto, Ont., Can. (Major, RCAMC) 
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David E. Quinn, Livermore, Calif. (Col., MC, AUS) 

David R. Sacks, San Antonio, Tex. (Lt. Col., MC, AUS) 
Charles H. Scheifley, Rochester, Minn. (Capt., MC, AUS) 
Sidney Scherlis, Baltimore, Md. (Major, MC, AUS) 

Ralph F. Schneider, New York, N. Y. (Lt., MC, USNR) 

Leon Schwartz, Philadelphia, Pa. (Surgeon, USPHS (R)) 

Fred F. Senerchia, Jr., Elizabeth, N. J. (Col., MC, AUS) 
Richard M. Shick, Rochester, Minn. (Lt. Comdr., MC, USNR) 
James J. Short, New York, N. Y., (Capt., MC, USNR) 

Jacob J. Silverman, Staten Island, N. Y. (Major, MC, AUS) 
Robert L. Smith, Jr., Rochester, Minn. (Major, MC, AUS) 
Dale C. Stable, Harrisburg, Pa. (Major, MC, AUS) 

Edson H. Steele, Los Angeles, Calif. (Comdr., MC, USNR) 
Israel Steinberg, New York, N. Y. (Comdr., MC, USNR) 
Morris F. Steinberg, New York, N. Y. (Capt., ]\IC, AUS) 
Merritt H. Stiles, Philadelphia, Pa. (Lt. Col., AIC, AUS) 
Stanley R. Szymanski, Livingston, N. Y. (Major, MC, AUS) 
Herman Tarnower, Scarsdale, N. Y. (Lt. Col., MC, AUS) 
Thomas Van Orden Urmy, Boston, Mass. (Lt. Col., MC, AUS) 
Ernest J. Vogel, Arlington, Mass. (Capt., MC, AUS) 

Norton W. Voorhies, New Orleans, La. (Capt., MC, AUS) 
Joseph C. Watts, Bayside, L. I., N. Y. (Major, MC, AUS) 
Edward A. Wilkerson, Houston, Tex. (Lt. Col., MC, AUS) 
Ellis W. Willhelmy, La Jolla, Calif. (Lt. Comdr., MC, USNR) 
Willis D. Wright, Omaha, Nebr. (Comdr., MC, USNR) 

Joseph Ziskind, New Orleans, La. (Major, MC, AUS) 


Dr. T, Grier Miller Appointed A. C. P. Marshal 

Dr. T. Grier Miller, F.A.C.P., Philadelphia, newly elected Regent of the American 
College of Physicians, has been appointed by the President, Dr. David P. Barr, as 
official Convocational Marshal of the College, succeeding Dr. Reginald Fitz, F.A.C.P., 
Boston, who has resigned. 


Fourth International Congress on Tropical Medicine and Malaria to Be Held 

IN THE United States 

Through the instrumentality of the American Academy of Tropical Medicine 
plans are under way for the organization of the Fourth International Congress on 
Tropical Medicine and Malaria to be held in the United States, possibly during 1947, 
under the official sponsorship of the United States Government, with the collaboration 
of a number of interested medical and scientific organizations. Already the Southern 
Medical Association, The American Society of Tropical Medicine, The American 
Academy of Tropical Medicine, the National Malaria Society, the American College 
of Physicians and others have adopted resolutions looking toward the organization of 
such an International Congress and to assist therewith. Dr. Joseph M. Hayman, Jr., 
F.A.C.P., Professor of Clinical Medicine at Western Reserve University School of 
Medicine, Cleveland, has been appointed as the official representative of the American 
College of Physicians in initiating the invitations and making preliminary arrange- 
ments. 
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SPECIAL- NOTICE 

Announcement is made by Surgeon General Thomas Parran of the U. S. Public 
Health Service that a grant for the establishment of 125 Fellowships to train physi- 
cians and sanitary engineers in public health has just been approved by the National 
Foundation for Infantile Paralysis. 

Each Fellowship provides a year’s graduate training in a school of public health 
or a school of sanitar}’ engineering. The Fellowships will be administered by the 
Committee on Training of Public Health Personnel, which consists of representatives 
of schools of public health, the State and Territorial Health Officers, the American 
Public Health Association and the U. S. Public Health Service. 

The Fellowships are available either during the academic year beginning in the 
fall of 1946 or the fail of 1947, and are open to men and women, citizens of the 
United States under 45 years of age. 

The purpose of the Fellowships is to aid in the recruitment of trained health 
officers, directors of special medical services, and public health engineers to help fill 
some of the 900 vacancies in public health medical positions and 300 vacancies for 
public health engineers, existing in State and local health departments over the 
country. The Fellowships are reserved for newcomers to the public health field, and 
are not open to employees in State and local health departments, for whom Federal 
Grants-in-Aid are already available to the States. 

Applicants for Fellowships may secure further details by writing to the Sur- 
geon General, U. S. Public Health Service, Attention: Public Health Training, 19th 
and Constitution Avenue NW.. Washington 25, D. C. Owing to the anticipated 
heavy enrollment in graduate schools, completed applications for training in the fall 
term of 1946 should be filed promptly. The awards committee will act on applications 
on the following dates: June 15, July 1. July 15 and August 1. 
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OBITUARIES 
DR. ROLLIN H. STEVENS 

Dr. Rollin H. Stevens died of leukemia, after a prolonged illness, on May 
17, 1946. Dr. Stevens was born in 1868 in Blenheim, Ontario. He re- 
ceived his degree in medicine in 1889 from the University of Michigan. 
Early in his career he became interested in radiology and quickly became 
a leader in his chosen field. He was one of the first to organize a hospital 
x-ray department in Michigan, and was the first doctor in the middle west 
to use radium in the treatment of disease. 

To honor his enthusiasm, his loyalty to his profession and his many 
accomplishments, the Journal of Radiology, on his seventieth birthday, 
dedicated an entire issue to him. This was known as the Rollin Howard 
Stevbis birthday issue. 

Dr. Stevens became Radiologist to Grace Hospital, Detroit, in 1903, 
and Consulting Radiologist to the Wayne County Hospital in 1933. He 
was Chairman of the Wayne County Cancer Committee in 1939 to 1940, 
Trustee of the American Board of Radiology in 1934, and served as Secre- 
tary of the Radiological Research Institute. He was a Diplomate of the 
American Board of Internal Medicine and a Fellow of the American College 
of Physicians since 1920. 

' Douglas Donald, M.D., F.A.C.P., 

Governor for Michigan 

DR. ROBERT WILSON 

Robert Wilson, Sr., A.B., M.D,, LL.D., D.C.L., Dean Emeritus and 
Professor Emeritus of Medicine, Medical College of the State of South 
Carolina, Charleston, S. C,, died of coronary occlusion and pneumonia on 
May 20, 1946, after a brief illness. 

Dr. Wilson was born on August 23, 1867, at Stateburg, S.C. He at- 
tended the College of Charleston and the University of South Carolina (then 
South Carolina College), where he received the A.B. degree. After receiv- 
ing the M.D. degree from the Medical College of the State of South Carolina 
in 1892, he entered private practice in Charleston. He became attached to 
the teaching staff of the Medical College in 1893 and advanced through the 
ranks to the professorship of medicine in 1913, at which time he played a 
major role in the transfer of the school to state ownership and operation. 

He became dean in 1908, a post which he held until December 1943, when 
he resigned the deanship and professorship of medicine and became special 
lecturer in medical history. Along with his medical school positions went 
membership in the staff of the Roper Hospital of which he was Physician- 
in-Chief from 1913 to 1943. 

Always active in medical organization affairs. Dr. Wilson had served as 
president of the South Carolina Medical Association and the Southern 
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Medical Association. He was First Vice-President of the American Medi- 
cal Association in 1910-11. A Fellow of the American College of Physi- 
cians since 1923, he served as a -member of the Board of Governors until 
1936. He was a diplomate of the American Board of Internal Medicine and 
was a member of the American Society of Tropical Medicine, the National 
Association for the Study and Prevention of Tuberculosis, the American 
Climatological and Clinical Society, as well as the usual local and national 
medical associations. Fie also belonged to Sigma Alpha Epsilon, Phi Chi 
and Phi Beta Kappa fraternities. 

Deeply interested in civic matters, he was Chairman of the South Caro- 
lina State Board of Health from 1907 to 1935. In 1939 he was awarded 
the American Legion’s distinguished service plaque. 

He had received 'the honorary degree of LL.D. from the College of 
Charleston and the University of South Carolina and the D.C.L. from the 
University of the South. 

A life more complete in service and accomplishment is seldom recorded 
among us. 

Kenneth M. Lynch, M.D., F.A.C.P., 

Governor for South Carolina 


DR. LOUIS HAMMAN 


On April 28, 1946, Baltimore awakened with a shock to learn of the death 
of Dr. Louis Hamman. Dr. Haniman had long been associated with the 
College, and his interest in the work of the College in Maryland was always a 
great help to those in charge. 

Dr. Hamman was born December 21, 1877. He obtained his A.B. 
degree in Rock Hill College, Ellicott City, Maryland, graduated from the 
Johns Hopkins University School of Medicine in 1901, did postgraduate 
work in Berlin, returned to the United States and became a house officer 
in New York Hospital, 1901-1902. For many years Dr. Hamnian has 
been Associate Professor of Clinical Medicine at the Johns Hopkins Univer- 
sity School of Medicine and visiting physician at the Johns Hopkins Hospital 
of Baltimore. 

Dr. Hamman was a Fellow of the College and at one time member of 
the Board of Internal Medicine. He took a prominent part in the Associa- 
tion of the American Physicians. He was a member of the Society for 
Clinical Investigation and a Fellow of the American Medical Association. 
He published many papers and wrote the chapter on “Diseases of the 
Bronchi,’’ Oxford University Press. 

To those young men who have graduated from the Johns Hopkins Hos- 
pital it will be with a great deal of sorrow that they learn of Dr. Hamman’s 
death. Baltimore and American medicine can ill affbrd.to lose many of this 
type of man. ^ 


Wetherbee Fort, M.D., F.A.C.P., 

Governor for Maryland 
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DR. DANIEL L. DOZZI 

Dr. Daniel L. Dozzi, a Fellow of The American College of Physicians 
since 1941, died on May 18, 1946. 

He was born on May 11, 1907, at Cardiff, Colorado. . He received the 
A.B. degree from the University of Utah in 1929 and the M.D. degree from 
the University of Pennsylvania in 1932. 

Dr. Dozzi did postgraduate work at the University of Pennsylvania and 
received the degree of M.M.S. in February 1939, and D.M.S. in June, 1939. 
From 1935 to 1939 he was a Clinical Assistant at Graduate Hospital. He 
was Instructor in Medicine in the Graduate School of Medicine at the Uni- 
versity of Pennsylvania in 1939. From 1937 to 1939 Dr. Dozzi was As- 
sistant Physician to the Chestnut Hill Hospital and in 1939 was appointed 
as Associate Physician to that hospital. Since 1939 he was affiliated with 
the Department of Surgical Research in the University of Pennsylvania. 

Dr. Dozzi was a member of the Philadelphia County Medical Society, 
Medical Society of the State of Pennsylvania and the American Medical 
Association. 

His passing at the peak of a brilliant career with a promising future is a 
great loss to the medical profession and the community. 

Edward L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 

DR. FREDERIC MOIR HANES 

In the untimely death of Dr. Frederic Moir Hanes, Professor of Medicine 
at Duke University, North Carolina medicine suffered the loss of one of its 
most distinguished members. Naturally endowed with great talents and 
resources he used them to the fullest extent. He had an amazing sense of 
values, and applied the same rigid standards of intellectual honesty, ethics 
and training to himself as he did to others. He knew and was personally 
interested in all who worked for him and with him, and the acts of kindness 
and consideration that he quietly extended over a period of years are almost 
unnumbered. I can think of few others who in appearance, intellect, train- 
ing, abilit}'^ and versatility could compare with him. I had a profound ad- 
miration for this truly great and versatile man whose life added so much to 
his distinguished family, his State, bis profession, bis students and the insti- 
tution that he represented. 

The following obituary was written for the North Carolina Medical 
Journal by Dr. David Cayer, of the Bowman Gray School of Medicine, who 
was one of his students and residents, and published by his life long friend. 
Dr. Wingate Johnson. Not being able to improve upon it, I submit it for 
publication in the official organ of the American College of Physicians of 

which Dr. Hanes was a distinguished member. 

Paul F. Whitaker, M.D., 
Governor for North Carolina 
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On March 25, 1946 the medical profession suffered the loss of an out- 
standing colleague, Dr. Frederic Moir Hanes, F.A.C.P., and the North 
Carolina Medical Journal lost one of the most valuable members of its edi- 
torial board. Rarely does any one combine so well the necessary qualities 
for competence in medicine listed by Hippocrates; a natuial disposition, in- 
struction, a favorable position for the study, early tuition and love of labor. 

A simple enumeration of the honors which came to Fred Hanes in his 
lifetime would alone testify to the position of esteem which he held among his 
associates. His scholastic achievements were recognized early by his elec- 
tion to Phi Beta Kappa. While a medical student at Johns Hopkins, he 
described the rare condition of familial telangiectasia with such clarity and 
conciseness that no one has improved upon his original work. Dr. Thayer, 
renowned professor of medicine at Johns Hopkins, spoke -of Dr. Hanes as 
the most brilliant student to come out of Hopkins. 

During the period from his graduation until the beginning of World War 
I, Dr. Hanes delved into many fields of medicine, both in this country and 
abroad, and laid the foundation of his unusually broad knowledge of the sub- 
ject. He was for a while associated with the Rockefeller Institute, where he 
investigated fat metabolism and digestion, the motility of cancer cells, and 
bacteriologic problems, developing and utilizing technic of tissue and 
check embryo culture which today are among the most valuable methods in 
such research. When the World War began, he left the position which he 
then held as professor of therapeutics at the Medical College of Virginia to 
become commander of Base Hospital No. 65, which served with such dis- 
tinction in France from 1917 to 1919. At the end of the war he returned to 
,his native city of Winston-Salem to practice internal medicine. 

In 1933 Dr. Hanes was asked to head the Department of Medicine at the 
Duke University School of Medicine. Although few men of his age would 
have attempted to return to academic medicine, and even fewer would have 
been able to do so, his- adaptability, versatility, and remarkable ability to stay 
abreast of medical progress were more than adequate for the task. He 
fostered research projects and participated in them, contributed scientific 
articles to leading journals, and was the author of sections on sprue and 
fungus diseases in well known systems of medicine. 

He did not, however, consider these endeavors as his most valuable con- 
tribution to medicine. When on occasion he was praised for his accom- 
plishments, he was wont to point to his house staff and students and say, 
“These, I hope, will be my greatest contributions.’’ He was proud of the 
young men whom he helped to train, and took a truly paternal interest in 
them. He demanded of them the same high standards of integrity and 
, efficiency that he did of himself. Often, rather than allow a promising house 
officer with inadequate experience to begin the practice of medicine, he would 
provide sufficient funds to enable him to continue his hospital trainin*^. 
Most of his many kind and generous deeds were done so quietly that they 
will remain unknown. Many persons in need of medical and surgical atten- 
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tion came to the hospital bearing a note signed in his distinctive hand: 
“Please admit to the hospital and send bill to me.” 

Dr. Hanes was an outstanding example of intellectual honesty and was 
intoleranf only of sham or pretense. • In spite of a full devotion to his pro- 
fession, he possessed a versatility which characterizes truly great men. He 
was a lover of art, a bibliophile, and an authority on Samuel Johnson. His 
interest in horticulture is reflected in the beauty of the Sarah Duke gardens, 
and in the fragrant plants which graced, his offices. 

Dr. Fred Hanes exemplified the highest type of clinician, teacher, and 
friend. His dynamic personality, his intellectual honesty, his keen and dis- 
criminating mind, and his devotion to the best in medical education all com- 
bine to make a splendid heritage for North Carolina medicine. 

David Cayer, M.D. 

DR. CHARLES SAMUEL ICIBLER 

With the death of Charles Samuel Kibler, IM.D., S.B., F.A.C.P., Arizona 
has indeed lost one of its first citizens and medical leadei's for about 25 years. 
Dr. Kibler was born in Newark, Ohio on July 25, 1889. He did his pre- 
medical work and first year of medicine in the Ohio State University, com- 
pleting his medical work and receiving his degree at Rush Medical College 
in 1914. Following his two years of internship at Cook County Hospital 
and a year of residency in the Presbyterian Hospital in Chicago, Dr. Kibler 
entered the medical service of the army, being discharged in 1919 as a Cap- 
tain. He was Assistant Medical Chief of the Base Hospital at Camp Shelby, 
Mississippi while in the service. " 

He came to Tucson where he engaged in the active practice of medicine 
and continued there until his death. He practised his specialty of internal 
medicine, being a diplomate of the American Board of Internal Medicine. 
He held many offices in the Medical Societies. He was a former President 
of. the Pima County Medical Society, former Governor for Arizona of the 
American College of Chest Physicians, Arizona representative on the Board 
of Directors of the National Tuberculosis Association, member of the Ameri- 
can Trudeau Society, and American Association for the Study of Allergy, 
and Fellow of the American College of Physicians since 1926. , 

Dr. Kibler published numerous papers dealing with tuberculosis, alleigy, 
and kindred subjects. Dr. Kibler was very active in the practice of medicine 
right up to the day of his death which was by coronary occlusion. 

His wisdom and medical acumen have evei' been an inspiration to his 
colleagues. < He will be deeply missed. 

Fred G. Holmes, M.D., F.A.C.P. 

Governor for Arizona 
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DR. ALEXANDER BERKELEY MOORE 

br. Alexander B. Moore, F.A.C.P., one of the most widely known 
radiologists of America, died in Emergency Hospital, Washington, D, C., 

on March 8, 1946. ‘ _ . 

Dr. Moore was born in Aldie, Virginia, in 1883. He obtained his 
medical degree at the University of Virginia in 1907, practiced for a year 
at The Plains, Virginia, and for a short time in a medical clinic in Seattle, 
Washington. In 1909, he entered the radiological department of the Mayo 
Clinic with which he was identified for more than twenty years. He was a 
Captain in the Medical Corps of the United States Army during the First 
World War and at the close of the war was' Chief Radiological Consultant 
of the Second Army, A.E.F., with headquarters at Toul, France. He re- 
turned to the Mayo Clinic in 1919 and in 1926 became head of the radio- 
logical department. In 1930 he became associated with Drs. Groover, 
Christie and Merritt in Washington, D. C., and for the remainder of his life 
was head of the radiological department of the Emergency Hospital in that 
city. 

Dr. Moore was a Fellow of the American College of Physicians, Fellow 
of the American Medical Association, Member of the Medical Society of 
the District of Columbia, Member of the American Roentgen Ray Society 
and Member of the Radiological Society of North America. 

“Sandy” Moore will long be remembered by his medical colleagues as a 
radiological diagnostician of unusual ability, especially in diseases of the 
chest and gastrointestinal tract. The loss of a good comrade and Idndl}^ 
human companion for whom they had a deep abiding affection will be felt 
by friends throughout the nation. 

Arthur C. Christie, M.D., F.A.C.P. 
DR., WALLER S. LEATHERS 

Dr. Waller S. Leathers, F.A.C.P., died in Nashville, Tennessee, Januar}^ 
26, 1946. He was born in Virginia iii 1874. He graduated in Medicine 
from the University of Virginia in 1895 and took postgraduate work at 
Johns Hopkins, The University of Chicago and Harvard Medical School. 

After serving as Professor of Chemistry at the Miller School of Virginia 
1896-1897 Dr. Leathers became Professor of Biology at the University of 
South Carolina. In 1899 he accepted the chair of Zoology at the University 
of Mississippi and later was made head of -the Department of Physiology and 
Hygiene. His work became so outstanding that he was then made Dean of 
the Medical Department. 

From 1910-1924 Dr. Leathers served as Director of Public Health in 
the State of Mississippi. It was during this period that Mississippi made its 
greatest advances in public health. 

In 1924 he was called to the faculty of Vanderbilt University School of 
Medicine, becoming its Dean in 1928. 

In 1918 he was president of the Mississippi State Medical Association. 
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In 1922 lie became president of tlie Southern Medical Association. It was 
in 1923 that he was made a Fellow in the American College of Physicians. 
He was President of the Tennessee Academy of Science in 1926; vice-presi- 
dent of the American Association for’the Advancement of Science in 1928; 
President of the American Public Health Association in 1940 and President 
of the Association of American Medical Colleges in 1943. 

Under the skilled leadership of Dr. Leathers the Vanderbilt Medical 
School became one of the outstanding medical schools of the country. His 
great interest in preventive medicine and public health and his untiring work 
in those problems pertaining to sanitation and health’ were responsible for 
great improvement in living conditions in the entire South. 

The many honors that came to Dr. Leathers were in recognition of his 
leadership in public health, in medical science and in better medical edu- 

William C. Chaney, M.D., F.A.C.P., 

Governor for Tennessee 

DR. EUGENE ROSAMOND 

Dr. Eugene Rosamond, F.A.C.P., died in Memphis, Tennessee, Dec. 12, 
1945. He was accidentally shot in the cervical region of his spine in 1940, 
resulting in paralysis in all four extremities. 

Dr. Rosamond was born at Cedar Chapel in 1880. He received the 
degree of A.B. at Ouachita College, Arkansas, in 1899, and then studied 
Medicine at the University of Louisville, Kentucky, where he graduated in 
1905. In preparation for specializing in Pediatrics Dr. Rosamond did post- 
graduate work at the New York Polyclinic Hospital and New. York Post- 
graduate Hospital. 

He was a member of the Central States Pediatric Society, The Memphis 
and Shelby County Medical Society and the American Medical Association. 
He became a Fellow of the American College of Physicians in 1929. 

For many years Dr. Rosamond had been one of the leading Pediatricians 
in the South. His comprehensive knowledge of his specialty together with 
an ability to talk well were responsible for his appearing frequently upon 
medical programs all over the country. 

William C. Chaney, M.D., F.A.C.P., 

Governor for Tennessee 

DR. DONALD BLAIR LOWE 

Donald Blair Lowe, A.B., M.D., F.A.C.P., died in Akron, Ohio, March 
2, 1946, of acute hemorrhagic pancreatitis. 

Dr. Lowe was born August 1, 1883, at Kingsville, Ohio. He attended 
Western Reserve University in Cleveland where he received his A.B. degree 
in 1909 and his M.D. degree in 1912. The following two years he served 
as instructor in medicine at that University. In 1915 he was appointed 
Director of the Medical Department of B. F. Goodrich, Akron, Ohio, which 
position he held during his whole life. Under his direction this Medical 
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Department assumed greater and greater importance and Dr. Lowe was 
among the foremost of the industrial physicians in this County. 

He served as President of the American Association of Industrial Phy- 
sicians in 1932 to 1933. His keenness of thought prompted him to suggest 
many industrial research problems to other investigators. 

He was admitted to the Summit County Medical Society February 1, 
1916, and became its President in 1939 after serving faithfully on many of its 
standing committees. 

For many years he was a member of the staff in Internal Medicine of 
The City Hospital of Akron and served as Hospital Chief of Staff in 1936. 
He was a Fellow of the American College of Physicians and a member of 
Delta Upsilon Fraternity. 

Dr. Lowe was one of the most highly respected physicians of this State. 
His activities ranged from an intense desire to teach younger doctors to 
participation in all matters of civic interest. He was steadfast in his op- 
position to sham and pretense and demanded of his associates and colleagues 
the same intensity of purpose which he had. 

Since his death there has been set up a fund to be known as The Donald 
Blair Lowe Fund for educational purposes. 

Ale.xander Pierce Ormond, M.D., F.A.C.P. 

DR. CLARENCE L. HYDE 

In the death of Dr. Clarence L. Hyde, F.A.C.P., on December 1, 1945, 
the medical profession lost a distinguished leader known both nationally and 
internationally for his work in the prevention, control, and treatment of tu- 
berculosis. 

Dr. Hyde was born May 23, 1878, the son of the Reverend Melancthon 
Cleveland Hyde, then Rector of All Saints Episcopal Church, Buffalo, New 
York, and Elizabeth Ludlam (Stoutenburgh) Hyde. 

He received his medical training at the University of Michigan, from 
which he was graduated in 1906, and later served as house officer at the 
Homeopathic Hospital of Montreal, Canada. In 1909, he married Baca 
Luz Chisholm of Montreal, who survives hirii, together with their two 
children, Cleveland Chisholm Hyde and Elizabeth Margaret Hyde. 

From 1909 to 1911, Dr. Hyde served as Director of the Division of Tu- 
berculosis in the Dept, of Health of Buffalo, New York. During his resi- 
dence in Buffalo, he was also Consultant in Tuberculosis at the Ernest 
Wende Hospital and at Buffalo City Hospital. His unusual ability was 
quickly appreciated and he was called to be Superintendent of the J. M. Adam 
Memorial Hospital, Perrysburg, New York, where his work from 1913 to 
1920 received national attention. In the latter year. Dr. Hyde became' 
Superintendent of the Edwin Shaw Sanatorium, Akron, Ohio, where he 
remained until the time of his death. ’ 

Dr. Hyde was one of the initiators of the county-wide plan for the con- 
trol of tuberculosis. Soon after taking up his duties in Akron and Summit 
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County, he established the Municipal Tuberculosis Clinic with subsidiary 
clinics in the smaller communities where from the very beginning a chest 
roentgenogram was a part of every examination. He was an early ad- 
vocate of the use of collapse therapy measures and at the same time stressed 
the value of absolute and prolonged bed rest. He was recognized widely 
as a pioneer in the use of heliotherapy in America for the treatment of extra- 
pulmonary forms of tuberculosis. He attacked the problem .of tuberculosis 
control by means of continuous and effective education of the public, a 
meticulous case-finding program, and a modern and attractive tuberculosis 
hospital where treatment and rehabilitation of the patient were carried out 
scientifically and sympathetically. 

The soundness of Dr. Hyde’s ideas is amply attested by the results of his ■ 
labors. The electorate of Akron and Summit County has repeatedly ap- 
proved tax levies to support the Sanatorium by majorities as great as 85 
per cent; the per capita seal sale has increased each year to become the 
highest of all the metropolitan counties in Ohio; the percentage of cases of 
tuberculosis diagnosed in the incipient stage of the disease has risen steadily; 
finally, the tuberculosis death rate in Akron has decreased until it is one of 
the lowest, if not the lowest, among the 42 large cities of the nation. 

Dr. Hyde was a fellow of the American College of Physicians, the Ameri- 
can Medical Association, the National Tuberculosis Association, and the 
American Trudeau Society. He served as President of the Summit County 
Aledical Society in 1928. In 1934, he was an official delegate representing 
the United States to the Ninth Conference of the International Union 
Against Tuberculosis held in Warsaw, Poland, where he discussed “Treat- 
ment of Tuberculosis of the Bones and Joints.” 

Dr. Hyde will be remembered not only for his distinguished medical 
career but also for the imprint of his life and character uj)on an amazingly 
wide circle of friends. A genial, kindly man with an extraordinary capacity 
for friendship, Dr. Hyde radiated confidence. He helped many through 
critical times by the faith he inspired in them. All through his life, his 
active leadership in the church reflected his early training in a clergyman’s 
home. He was the embodiment of Christian kindness and courtesy and one 
of the most beloved men in the communities he served so well. 

The Rector of St. Paul’s Parish, Akron, in which Dr. Hyde served as 
Vestryman for over twenty years, says of him : 

“He was easily the St. John of our Vestry, indeed the most spiritually 
minded man I have ever known. His goodness was never heavy. People 
in all walks of life loved to be near him, and found themselves enriched by his 
friendship. He was eternally young in spirit. His hearty laugh was like 
a tonic. As I think of him I recall a line of poetry which at the moment I 
cannot identify — ‘No beggar ever felt him condescend, nor prince presume.’ 
He was humble, as all great men are, and like the Master he served so well. 
Vent about doing good.’ May light perpetual shine upon him!” 

* Theodore L. Bliss, M.D., F.A.C.P., 

Akron, Ohio 
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Both sporadic and epidemic jaundice have been generally referred to for 
many years as “catarrhal” in character. It is ■well known that this term 
stems from the early concept of Bamberger ^ and Virchow ^ of a catarrhal or 
mucous inflammation of the papilla of Vater, a concept which appears to have 
been an elaboration, on the grounds of anatomic studies, of the so-called 
“gastroduodenal catarrh and jaundice” of the earlier Irish clinicians, notably 
Stokes ® and Graves.^ The earlier literature has been adequately reviewed 
by Eppinger ® and Lichtman.® Attention may be called again to the clear 
statement of Flindt ’ in 1890, that so-called catarrhal jaundice is, in the main, 
a diffuse parenchymatous liver disease rather than a catarrh of the ampulla. 
A number of years later, during World War I, Eppinger ® studied the livers 
of four soldiers killed in action, who Avere suffering from “catarrhal” jaun- 
dice at the time of death. In each instance the papilla of Vater and the bile 
ducts appeared normal, but the liver exhibited the histologic picture of an 
“acute destructive hepatitis.” Entirely similar findihgs and conclusions 
were reported by Lindstedt,® later by Klemperer, Killian and Heyd,^“ and 
by Gaskell.” Recent studies “ of liver histology, as afforded by aspiration 
liver biopsy, have quite uniformly confirmed these earlier reports so that it 
may noAV be accepted that Avhat has hitherto been designated as‘ catarrhal 
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jaundice is hepatitis, with but rare exception. Eppinger ® emphasizes the 
great rarity of true catarrhal jaundice or papillitis by pointing out that but 
three cases have ever been proved at necropsy. 

Past wars have had tiaeir epidemics of jaundice, the “jaundice of the 
camps,” or “of the campaign.” The disease was common in the American 
Civil War, in the Crimean War, and in the Balkan campaigns of World War 
I. In the present war epidemic hepatitis has been a medical problem of the 
first order of magnitude, often “second in importance only to malaria and 
venereal disease.” This is scarcely surprising when one considers the im- 
portant factors contributed by three of the four horsemen, i.e. (1) war; the 
crowding, poor sanitation and fatigue incident to it, (2) famine; the de- 
leterious effect of malnutrition on the liver, and (3) pestilence; the reduction 
of the resistance of the liver incident to other infections, notably those of the 
Salmonella and Shigella groups. The frequent association of hepatitis with 
the latter group of diseases is well known. 

Unfortunately enough, the incidence of hepatitis in World War II has 
been considerably increased in the attempt to limit or prevent other diseases. 
The transmission of icterogenic agents to healthy individuals has occurred 
through the administration of pooled serum or plasma, or products contain- 
ing one or the other, as for example yellow fever vaccine as formerly 
used.^^’ This type of hepatitis has come to be known as “homologous 
serum jaundice,” regardless of whether the source was yellow fever vaccine, 
measles or mumps convalescent serum, or whole blood or plasma transfu- 
sions. The subject of homologous serum jaundice has been thoroughly 
considered in several recent papers.^®’ The incubation period of 

this type of hepatitis, usually in the neighborhood of 60 to 120 days, is usually 
more than twice as long as that of the spontaneous form.“^° This difference 
has been regarded by many as indicating a different etiology, but it is entirely 
possible, as suggested by Neefe and his co-workers,”^'" that the length of in- 
cubation period is determined by the portal of entry. This is also indicated 
by the studies of Havens and his co-workers. Furthermore, the study of 
Neefe and his associates revealed clearly that hepatic involvement follow- 
ing injection of icterogenic serum, is commonly present long before the 
appearance of jaundice, if carefully sought by means of suitable laboratory 
tests. Recent studies by Neefe and co-workers ■= indicate strongly that 
the diseases are at least immunologically distinct. Siede and Luz have 
reported serial passage of the virus of the epidemic type in chick embryos 
and interestingly enough, the livers were found to be most susceptible. 
These results have not been confirmed. 

Witts has postulated a fundamental difference between homologous 
serum jaundice and the spontaneous epidemic variety on the basis of an in- 
creased susceptibility to the latter in individuals having had the former. 
One might take the opposite viewpoint, however, that an immunity is not 
conferred, and that the liver is simply rendered more susceptible by the first 
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attack. Multiple attacks of sporadic or so-called “catarrhal” jaundice, in the 
same individual, are very well known, and have also been observed in the 
epidemic form."® Oliphant’s studies'"^ were of much interest to this whole 
question. These observations, although limited to a small series of volun- 
teers, indicated that an attack of homologous serum jaundice 12 to 18 months 
previously, appeared to confer an immunity against subsequent infection 
whether of the spontaneous variety, or that due to yellow fever vaccine con- 
taining human serum. As indicated above, however, the more recent studies 
of Neefe and his associates,^"® and of Havens failed to reveal cross im- 
munity. 

Regardless of whether the icterogenic agent gains access by parenteral 
administration, as in homologous serum jaundice, or by droplet infection 
or ingestion, as seems probable for spontaneous epidemic jaundice, the re- 
sulting hepatitis produces a relatively long disability, the average duration of 
jaundice in a recent epidemic being approximately 27 days.®'’ In most in- 
stances a considerable further period of weakness and easy fatigability pre- 
vents early resumption of rigorous activity. 

The question of the duration of jaundice is of considerable interest with 
respect to the anatomic type of hepatitis. It will be remembered that Ep- 
pinger ® described two clinical and anatomic (histologic) varieties of hepa- 
titis: (1) the hepatocellular form, (2) the periacinar or cholangitic form. 
The first of these is generally regarded as the common type, whether sporadic 
or epidemic. This form, according to Eppinger, is characterized by jaundice 
of relatively short duration, usually from two to four weeks, with consid- 
erable evidence of deranged liver cell function. The second variety is char- 
acterized by a more severe jaundice, of much longer duration, commonly two 
to four months. The .liver and spleen are usually enlarged, the stools are 
acholic and urobilinogen is commonly absent from the urine, at least for long 
periods. This type obviously offers the greatest difficulty in differential 
diagnosis, and as Eppinger has pointed out it is a condition in which an 
operation, carried out with the intention of relieving an extrahepatic biliary 
obstruction, is likely to be both disappointing and hazardous. The present 
study has been concerned particularly with cases of this type, which will be 
referred to henceforth as cholangiolitic hepatitis. The reasons for the use 
of this term are discussed subsequently. A number of illustrative examples 
are described in the following ; 

Case Reports 

Case 1. D. G., male, aged 18. This patient suffered a brief attack of diarrhea 
early in December, 1942, shortly followed by an episode of painless jaundice that lasted 
until June, 1943. At tlie time of onset he was living with a brother who had had 
jaundice in August, 1942. The patient was inducted into the Navy in July 1943 
and received yellow fever vaccine during his preliminary training period He felt 
well until Nov. 5, 1943, when he had a brief attack of diarrhea; jaundice appeared 
within a few days. It may be noted, however, that he had observed dark urine since 
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about October 15. He stated that lie had recently heard from his brother, then in the 
Army, and that he too was ill with a recurrent attack of jaundice. This was sub- 
sequently confirmed in a letter from an Army Medical Officer. Tlie patient was ad- 
mitted to the Medical Service on November 20. He was well developed and well 
nourished, apparently comfortable but quiet and mildly apathetic. The liver was 
found to be 5 cm. below the rib margin in the right mid-clavicular line ; it was smooth 
and not tender. The spleen was palpable at times and again it could not be felt. 

The patient remained in the hospital until February 7, 1944. Treatment included 
a high carbohydrate (350 gm.), high protein (150 gm.; 50 per cent meat), low fat (50 
gm.), “liver” diet with supplementary vitamin B complex and vitamin C. Decholin’*' 
(3 C.C. of a 20 per cent solution) was given twice daily intravenously from December 
5 to January 6 inclusive. It was doubtful that this had any effect since bile did not 
begin to return to the bowel until December 21, a full two weeks after commencement 
of this therapy. This is seen in the relationships of the serum bilirubin, urine and 
feces urobilinogen as shown in figure 1. A composite liver function study, carried 
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Fig. 1. {Case 1) Serial data for serum bilirubin, urine and feces Ehrlich units as ob- 
tained in this case of cholangiolitic hepatitis. Evidence of high grade or TOmplete exclusion of 
bile from the intestine is noted during the first half of tlie period shown. T he relative increase 
of Ehrlich units in the urine from November 30 to December 11 was interpreted as indicative 
of hepatic parenchymal damage, which is shown more strikingly dunng the opening phase 
from December 18 onward. (Reproduced from the article by J;, • 

American Journal of Clinical Pathology, 1944, xiv, 613; courtesy of Williams and Wilkins 
Co,, Baltimore.) 

out between December 8 and 13, revealed a pattern characteristic of a regurgitation 
jaundice with complete biliary obstruction but with relatively normal liver cell function 
(see figure 2). The negative cephalin cholesterol flocculation is especially noteworthy. 
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Fig. 2. (^Case 1) Liver function studies carried out in the period November 21 to 23, 
1943, just prior to that shown in figure 1. For column designations in this and subsequent 
figures, see key. 


Key to Column Designations in Figures 2, 4, 5, 5, 6, 8, 9, 10, and 11 
(Liver Function Study Charts) 

In order to conserve space, the columns for the standard, nonjaundiced^ and for the 
supplementary groups of procedures, as included in previously published liver function 
studies have b^een omitted from this and subsequent figures. 


H Hippuric acid in gra., one-hour urine specimen 
(1.77 gm. Na benzoate and 6 mg. phenol- 
sulphonphthalein given I.V.). 

SA Serum albumin in gm. per 100 c.c. 

SG Serum globulin in gm. per 100 c.c. 

CC Cephalin cholesterol, 0 to 4+ (read at 24 
hours). 

TC Total serum cholesterol in mg. per_ 100 c.c. 

SP Serum phosphatase, alkaline, in King-Armstrong 
units unless othenvise specified. 

PT Prothrombin in per cent of normal. 


UU Urine urobilinogen in mg. per 24 hours. 

FU Feces urobilinogen in mg. per 24 hours. 

UE Urobilinogenuria, e:^ressed as Ehrlich units in 
a 2 to 4 p.m. urine specimen. Upper limit of 
normal is 1 unit, rather than 3 as appears in 
the chart. 

FE Feces urobilinogen, expressed as Ehrlich units per 
100 grams of stool. 

SB Seram bilirubin in mg. per cent, upper solid line 
is total; lower broken line is 1 minute reading. 

USR Urine-stool urobilinogen ratio. 


Hippuric acid formation is seen to be moderately reduced but it should be emphasized 
that this is a common finding in cases of marked extrahepatic biliary obstruction when 
jaundice has been present for more than two or three weeks; in other words a moderate 
disturbance such as shown in figure 2 cannot be construed to mean that the jaundice is 
due to a diffuse liver disease ratlier than to an extrahepatic cause. 

The urine contained large amounts of bilirubin, and, as shown in figure 1, varying 
amounts of urobilinogen, but was otherwise normal. The hemoglobin was 15.3 gm. per 
100 c.c. at admission; by December 9 it had fallen to 11.5 but was 13.0 on December 
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23. The leukocyte count ranged from 9950 to 13,200 with from 66 to 80 per cent 
neutrophiles. On admission the count was 13,200 with 66 per cent neutrophiles. 

A needle biopsy of the liver was done on November 29. The technic employed 
has been described elsewhere.-® The sections revealed a surprisingly normal histology 
in spite of the marked jaundice at this time -(Plate I, a). Some bilirubin staining of 
the central lobular cells with occasional bile thrombi was apparent. The periportal 
cellular infiltration was not marked. 

After December 21, it became evident that bile was returning to the intestine' as 
determined by the quantitative feces Ehrlich reaction.-' There was progressive im- 
provement thereafter. By February 7 the patient felt very well; there was but slight 
residual icterus, and he was discharged from the medical service. 



Fig. 3. (Case 2) Clinical course of cholangiolitic hepatitis in a IS year old girl. 


Case 2. D. K., female, aged 15. This patient was first admitted on the Pediatric 
Service * of the University Hospital on July 20, 1943. At this time a right indirect 
inguinal hernia was repaired. A wound infection occurred and the wound opened and 
drained ; culture of the pus yielded hemolytic streptococci. After further bed rest and 
sulfonamide therapy the wound healed and the patient was discharged on August 20, 
1943. She was readmitted on the Pediatric Service on October 1, 1943, complaining 
of headache and malaise, nausea, vomitings and fever of about five days’ duration. On 
the day before admission she suffered a chill and the temperature rose to 104 F. 
Chills and marked fever characterized the hospital course for the first 14 days. 
The temperature elevation was characterized by daily rises to from 104° to 106 
F., the peak usually being reached in the evening, the temperature then falling to nor- 

* We are indebted to Dr. Irvine McQuarrie for permission to study this patient and re- 
port the findings. 
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mal or nearly normal levels in the morning (see figure 3).- Slight icterus was first 
noted at the time of admission and it was subsequently determined that early in Sep- 
tember, 1943, the patient had stayed in the same house with three children who had 
mild jaundice. The serum bilirubin on the day following admission was : V, 3.4 mg. ; 
total 4.0 mg. The V bilirubin is synon 3 mious with the prompt reacting type, elevation 
of which is believed to characterize regurgitation as contrasted with retention jaundice. 
The difference between the total and the T represents the delayed or indirect reacting 
fraction.-® The jaundice rapidly deepened and six days later the values were: T, 
7.98 mg.; total, 10.5 mg. The physical examination at the time of admission revealed 
nothing of significance other than mild icterus and some lethargy. The liver and 
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Fig. 4. (Case 2) Liver function studies carried out during febrile period indicated in 

figure 3, October 11 to 14, 1943. 

spleen were not palpable. By the fifth day the liver had become palpable 2 cm. below 
the costal margin ; it was not tender, but there was slight tenderness over the hernior- 
rhaphy scar in the right lower quadrant. Duodenal drainage on this date failed to 
Teveal bilirubin and cholesterol crystals were not observed. A moderate number of 
pus cells was present. At this time the patient developed a diffuse morbilliform, partly 
urticarial and itching rash which persisted for several days. Various laboratory 
findings, as related to the fever and other factors, are shown in figure 3. A composite 
liver function study was carried out during the period indicated. The data obtained 
are shown in figure 4. It is seen that tliere is some evidence of liver functional dis- 
turbance, including a positive cephalin cholesterol flocculation. The relative lack of 
urobilinogenuria was rather surprising with so much fever and the evident presence 
of an appreciable amount of bile in the intestine. ^ 
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A liver biopsy was carried out with the Silverman needle. Culture and animal 
inoculation of a portion of the material obtained was negative. The histologic struc- 
ture is shown in Plate 1, b. Bilirubin staining of the centers of the lobules was noted, 
together with a moderate number of bile thrombi. Some increase of leukocytes was 
seen about the portal spaces, although this was not prominent. No necrosis was ob- 
served. The pathologist, Dr. J. S. McCartney, concluded that this was either “ob- 
structive or acute catarrhal jaundice.” 

The temperature had returned to normal by the fifteenth hospital day. It is of 
some interest that a transfusion of 500 c.c. of whole blood had been given on the 
eleventh hospital day, on which the temperature twice reached 106° F., once before 
and once after the transfusion. On the twelfth day an elevation to 105° was noted, on 
the thirteenth and fourteenth to 102° and 101°, respectively, after which there was no 
further fever. The patient had been offered the aforementioned “liv^er” diet, but dur- 
ing the severe fever had eaten but relatively little. However, she received a liter of 
10 per cent glucose in distilled water and the same amount in normal saline, given 
intravenously, each day until her appetite had improved. On the fifteenth hospital day, 
at the time the temperature returned to normal, the liver was recorded as three fingers’- 
breadth below the costal margin. From this time forth the patient improved rapidly. 
On the twenty-ninth day the serum bilirubin had declined to : F, 2.4 mg . ; total, 5.3 mg. 
On the forty-first day jaundice was no longer manifest, although the serum bilirubin 
was still elevated: F, 1.1 mg.; total, 2.6 mg. The patient was discharged feeling 
entirely well on the forty-second hospital day. She was seen again in the out-patient 
clinic in March, 1944, five months after discharge. At this time she felt quite well, 
there was no jaundice and the liver and spleen were not palpable. The serum bilirubin 
was: F, 0.2 mg.; total, 0.6 mg. The Hanger cephalin cholesterol flocculation test was 
recorded as 1 -f in 24 hours, 2 -f in 48 hours. 

Case 3. R. A., male, aged 9. This patient was admitted to the Pediatrics Serv- 
ice of the University Hospital on November 25, 1943.* The mother stated that his 
illness had commenced during the first week of September, 1943. At this time he had 
complained of fatigue, malaise and anorexia. He was able to attend school for one 
week with these symptoms but was so tired that he went to bed as soon as he arrived 
home each afternoon. A week after the onset of symptoms he developed a moderate 
diarrhea with occasional vomiting, and it was now observed that the skin was 
becoming yellow, the urine dark and the stools light. He was seen by the local 
physician who prescribed certain medicines of undetermined nature, probably a laxa- 
tive and some form .of iron pills. The patient gradually improved and two weeks 
later was able to return to school, jaundice apparently having disappeared. After he 
had been in school one week, during which he continued to complain of fatigue and 
malaise, the jaundice recurred. His condition became worse and he was taken to a 
private hospital. Shortly thereafter he became irrational and he remained in this 
state, with occasional lucid intervals, until his admission to the University Hospital 
three weeks later. On a number of occasions he was violent and difficult to restrain. 
There were no convulsions. In spite of frequent administration of glucose and saline 
intravenously, his condition gradually grew worse. During this period there was 
moderate fever, on but one occasion, however, above 100° F. ; this was on November 
20 when it rose to 103.8° F. The laboratory record at the private hospital revealed a 
leukocyte count of 7600 with 77 per cent neutrophiles ; the urine at the outset con- 
tained 4 -f- urobilinogen but subsequently gave negative tests. The feces were reported 

as acholic. . , 

It is worthy of note that a neighbor of the patient s had been jaundiced about one 
month prior to onset of the patient’s symptoms. Two months after the patient s 

* are indebted to Dr. Irvine kfcQuarrie for permission to study this patient and 
report these findings. 
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jaundice was first observed, a little girl in the neighborhood had a similar but much 
milder attack of jaundice. 

On admission to the University Hospital the temperature was 100° F., pulse 120, 
respirations 26, blood pressure 124 mm. Hg systolic and 100 mm. diastolic. The 
patient appeared chronically ill, markedly malnourished and in a grave condition. 
He was conscious but could not talk, responding only by movements of the head. An 
intense icterus of a golden brown hue was present. A few petechiae and ecchymoses 
were noted. There was increased tonicity of all extremities with a gross regular 
tremor of the muscles of the upper extremities, and a fine tremor of the hands. A 
fetor was observed at this time but no note was made as to whether it was the fetor 
hepaticus or not. Later on this characteristic fetor was present and outspoken. The 
abdomen was markedly distended; the superficial veins were prominent. There was 
bulging in the flanks with shifting dullness and a distinct fluid wave. Because of the 
marked ascites it was impossible to determine whether the liver or spleen was enlarged. 
Mild edema of the scrotum and legs was noted. The routine urinalysis on admission 
revealed only a large amount of bilirubin, no urobilinogen (qualitative Ehrlich test 
only) . The hemoglobin was 12.3 gm. per 100 c.c., leukocytes 10,150 with 71 per cent 
neutrophiles from 45 to 82 per cent. Unfortunately, the liver function studies in this 
case were spread out over a long period of time so that it is impossible to depict the 
composite liver functional status at one time. Nevertheless, a considerable amount of 
information was gained. During the first several weeks urobilinogen was tested for 
in the urine and feces only in qualitative fashion. On November 30 the feces uro- 
bilinogen was recorded as 1 -h. Until December 2 the urine Ehrlich reaction for 
urobilinogen was consistently negative but from the third on it was usually positive. 
During the period of December 13 to 17 the feces urobilinogen was determined to be 
47.8 mg. per day. The serum bilirubin values during the hospital course were as 
follows : 

Serum bilirubin in 


Date 

mg. per 100 c.c. 

1' Total 

11-25-43 

20.3 

33.8 

12-13-43 

27.6 

35.9 

12-28-43 

13.6 

23.9 

1-3-44 

7.4 

16.4 

1-11-14 

6.2 

12.5 

1-31-44 

2.7 

5.6 

3-15-44 

0.5 

1.0 


On January 31 the 2-4 p.m. urine sample contained 4.4 Ehrlich units * and on 
February 3, 4.8 Ehrlich units. As already noted the qualitative test for urobilinogen 
was quite consistently positive both before and after these dates, except for the first 
week after admission. 

The total proteins of the serum were determined repeatedly, but unfortunately, a 
fractional study was not carried out at any time. The values for total serum protein' in 
gm. per 100 c.c. on different dates were as follows; 11-25-43 5 7- 12-8-43 5 4* 
p-28-43, 5.3; 1-11-14, 7.6; 1-31-14, 8.7; 3-15-44, 8.0. In relation to these values 
It may be noted tliat there was no recurrence of ascites or edema after January 10. 
It is quite evident that a striking improvement in protein formation occurred between 
12-28-43 and 1-11-14. The cephalin cholesterol flocculation in 24 hours was re- 
corded as follows for the dates given: 12-14-43, 4-f ; 1 - 14 - 44 ^ 4 + ' 2-11-44 4-f-' 
9-11-44, 2 -f. It may be noted that with improvement the sedimentation velocity in- 
* Normal upper limit : 1 unit.-r 
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creased,, from IS mm. in 60 minutes on 11-27-43 to 113 mm. on 2-14-44; it was still 
50 mm. on 6-15-44, although the jaundice and ascites at this time had long since dis- 
appeared. The prothrombin time and response to vitamin K were tnarkedly abnormal 
The values are given in the following ; 


11-27-43 

28.4" 

(control 16.7") 

11-30-43 

35.2" 

( “ 

19.6") 

12-3-43 

29.9" 

( “ 

18.5") 

12-7-43 

22.4" 

( “ 

16.1") 

12-13^3 

20.3" 

( “ 

17.1") 

1-5-44 

32.8" 

( “ 

19.9") 

1-11-44 

25.2" 

( " 

18.4") 

1-28-44 

16.1" 

( " 

15.5") 

3-15-44 

22.0" 

( “ 

21.6") 

6-10^4 

13.2" 

( “ 

11.6") 


, With relation to the above data it may be noted that vitamin K * was given intra- 
muscularly each day from admission through January 3, 1944. During the same period 
the patient received almost daily infusions of human plasma ranging in amount from 
150 to 300 c.c. (usually 150 to 200). From December 11 to 20 there was an otitis 
media which caused daily elevations of temperature to 103 to 104° F. This infection 
subsided spontaneously. The patient was released from the hospital on January 14, 
much improved, although not ready for discharge; the release was necessitated by a 
labor strike against the hospital. He was readmitted on January 29 for further study. 
At this time the ascites had entirely disappeared. The liver edge was palpable about 
6 cm. below the costal margin on the right, and the spleen was easily palpable. On 
February 8, 1943, a liver biopsy was performed with the Silverman needle. The his- 
tologic structure is seen in Plate 1, c. The report of the pathologist. Dr. J. S. Mc- 
Cartney, was as follows: “There is a distinct increase in the portal connective tissue 
but little if any increase in the number of bile ducts. In the portal tissues there is a 
mild degree of lymphocytic infiltration. There are fairly numerous dilated bile capil- 
laries and bile thrombi. Most of these are central. A rather large, number of liver 
cells are multinucleated. There are no signs of necrosis or fatty metamorphosis.” 

At the time of discharge on February 17, 1944, the patient had a good appetite and 
was gaining weight. Jaundice was no longer manifest. On March 17 the total serum 
bilirubin was at the upper limit of normal, but it is noteworthy that the 1' (prompt) 
bilirubin was still considerably elevated (0.5 mg. per cent). Recent studies have 
shown that the upper limit of normal for the V bilirubin probably but rarely exceeds 
0.2 mg. per 100 c.c. The liver and spleen were still palpable on August 12, 1944. 
When he was last seen in the out-patient clinic on Sept. 11, 1944, the cephalin choles- 
terol flocculation was 2 -f- in 24 hours, 3 -f- in 48 hours, and the 2-4 p.m. urine sample 
contained 1.3 Ehrlich units (upper limit of normal 1.0 unit). 

Case 4. V. E., male, aged 29. This patient was admitted to the Medical Service 
of the University of Minnesota Hospital on October 11, 1944. ^ Ten weeks prior to 
admission he had noted marked anorexia, nausea, and some vomiting ; at the same time 
his upper abdomen was “sore to touch,” especially on the right side. Two days after 
the onset of these symptoms he observed that his eyes were yellow. The jaundice 
deepened rapidly and was accompanied, almost from the first, by pruritus. The stools 
were light in color, the urine dark. Treatment by the local physician consisted of 
intravenous glucose and saline, together with bile salts and vitamin K by mouth. 
After the first week the nausea and vomiting disappeared and the appetite improved 
somewhat. In spite of this, however, there was a weight loss of approximately 30 


* Hykinone 4. mg. (Abbott Laboratories, Inc.) 




PLATE I 



I A. Case 1. Cholangiolitic hepatitis. Microscopic ap- 
pearance of liver biopsy secured on Nov. 29, 1944, during 
period of complete suppression of bile flow. The histology 
is surprisingly normal. Bilirubin staining is observed 
around the centers of the lobules. Hematoxylin and 
eosin X 90. 


I B. Case 2. Cholangiolitic hepatitis. Microscopic ap- 
pearance of liver biopsy secured during febrile period shown 
in figure 3. Bilirubin staining of central lobular cells with 
occasional bile thrombi, hlild periportal cellular infiltra- 

-.^-1 VX AA 



I C. Case 3. Cholangiolitic hepatitis with probable 
early cirrhosis. Microscopic appearance of liver biopsy 
secured S months after the onset of jaundice. Increase in 
portal connective tissue and mild lymphocytic infiltration. 
Multi-nucleated liver cells are common. Hematoxylin and 
eosin x 110. 


I D. Case _6. Cholangiolitic hepatitis. _ Microscopic 
appearance of liver biopsy secured at operation 5 months 
after onset of jaundice. Jloderate periportal lymphocytic 
infiltration. No fibrosis. Some muiti-nucleated liver cells. 
Central bilirubin staining. Hematoxylin and eosin X 90. 
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pounds in the 10 weeks prior to admission. Further history was obtained that about 
one month before the onset of the above symptoms and jaundice, the patient was on a 
house party with eight other persons, including his wife. One of the other women in 
the group was mildly jaundiced and sufficiently ill to consult a physician in a small 
town near the summer home where the party was in progress. Of the other eight 
persons, four including the patient and his wife, subsequently became jaundiced. The 
wife’s jaundice, however, disappeared in about 10 days, after which she recovered 
rapidly. The course of the disease was similarly mild in the others, except for the pa- 
tient whose jaundice, as already noted, deepened progressively. In addition to the 
five persons in the group who became ill, it was determined that the small son and the 
sister of one of the jaundiced women later developed nausea, vomiting and icterus of 
relatively brief duration. It was of interest that the patient’s daughter did not be- 
come sick or jaundiced. 

■ Examination in the hospital revealed a well developed, deeply jaundiced, emaciated 
white male. The weight was 119 lbs. There was no temperature elevation, either 
upon admission or later. The blood pressure was 110 mm. Hg systolic and 60 mm. 
diastolic, pulse 56, regular rhythm. A mild fetor hepaticus was noted on the breath. 
The liver edge was easily palpable in the right mid-clavicular line at the level of the 
umbilicus. The spleen was barely palpable. No spider nevi were observed. There 
were many excoriations. Mild edema of the ankles was present. 

The hemoglobin on admission to the hospital was 8.8 gm. per 100 c.c., the red 
blood cells 3,250,000 per cu. mm. Within a week the hemoglobin had fallen further 
to 7.1 and the erythrocytes to 2,850,000. The leukocytes ranged between 6100 to 11,- 
200 with from 50 to 71 per cent neutrophiles. Routine urinalysis revealed nothing 
abnormal except for the presence of bilirubin. The results of the composite liver 
function study are shown in figure 5. This revealed very little evidence of hepatic 
functional derangement, the only changes being in the failure of hippuric acid to appear 
in the urine after intravenous sodium benzoate, together with the lack of any elevation 
of cholesterol in spite of a marked regurgitation jaundice (1' bilirubin of 18.8 mg. 
with large amounts of bilirubin in the urine; pruritus). It is of interest that the total 
cholesterol value rose appreciably as the patient improved and as the jaundice di- 
minished. 'In table 1 the serum cholesterol values are correlated with the serum 
bilirubin values and with those for the Ehrlich reaction in urine and feces. The intake 
of food was exceptionally good, ranging from 2500 to 4000 calories per day, not in- 
cluding 400 calories contributed by 1000 c.c. of 10 per cent glucose in distilled water 
which was given daily throughout the entire hospital stay. This solution contained 
25 units of crystalline insulin which was included not with the idea of improving 
utilization of glucose, but because the administration of this mixture has been noted, 
in certain instances, to be followed by an increased appetite. During this entire period 
the patient received the low fat “liver” diet as described in the foregoing. A whole 
blood transfusion of 500 c.c. was given on Oct. 28, 1944, Nov. 21, 1944 and Nov. 26 
1944. At the time of discharge the hemoglobin was 16.7 gm. per 100 c.c. and the 
erythrocytes were 5,060,000 millions per cu. mm. 

Liver biopsy was carried out in this instance on October 17, about 11 weeks after 
tlie onset of jaundice and just after completion of the liver function study shown in 
figure 5. The amount of liver obtained was relatively small, representing portions 
of but three lobules. Bilirubin staining was prominent, especially toward the periphery 
of the lobules. Quite a number of multinucleated liver cells were seen in the same 
areas. There was no necrosis, leukocytic infiltration, fibrosis or bile duct proliferation 

This patient was last seen on December 12, 1944, at which time he felt very well 
although mild icterus was still evident. His appetite was good. The liver and soleen 
were not palpable. ^ 

Case 5. E. L., housewife, aged 51. The patient was admitted to the Medical 
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Service of the University Hospital on September 15, 1944. Her illness commenced 
with nausea and vomiting about July 4, 1944. At this time she felt cold and thought 
she had some fever, but there were no definite chills. Within a few days she became 
jaundiced and noted that tlie urine was dark and the stools light in color. The jaun- 
dice deepened and was associated with itching from the outset. There was no pain at 
any time, nor any history suggestive of gall stones. With the onset of nausea and 
vomiting a marked anorexia developed, especially characterized by distaste for fatty 
foods. The patient suffered a weight loss of 20 pounds prior to admission to the hos- 
pital. She stated that the jaundice and itching had become somewhat less but that 
the vomiting persisted. 


Table I 

Laboratory Data Relating to Jaundice and Serum Cholesterol in Case 4 (V* E., Male, 29) 


Date 

Elirlich units 
Urine 2-4 p.m. 
sample 

i 

(urobilinogen) 
Feces (per JOO gm.) 

Serum bilirubin in 
mg. per 100 c.c. 

Serum cholesterol 
in rag. per 100 c.c. 

1' 

Total 

.10-12-44 

0 

16.8 

18.8 

34.6 

183 

10-16-44 1 

0 





10-17-44 

0 1 





10-19-44 

0 





10-23-44 

0.3 





10-27-44 

0.9 





10-28-44 


9.6 

10.1 

18.3 


10-30-44 

1.0 

8.4 




10-31-44 



5.4 

8.8 

182 

1 1-1-44 

3.8 




225 

11-2-44 

3.7 





11-3-44 

0.8 





11-6-44 



4.2 

7.0 


1 1-9-44 

0.9 





11-14-44 

1.0 





11-17-44 


56.0 




11-19^4 

2.3 


2.4 

2.9 

V 

11-2044 

2.09 




330 

11-21-44 

1.4 


1.2 

2.5 

312 

11-22-44 

1.5 





11-23-44 


7.20 




11-24-44 

2.4 





11-27-44 

2.2 

88.0 



289 

11-2844 


160.0 

’0.9 

2.1 


11-2944 

1.0 

104.0 





Examination revealed moderate jaundice with numerous excoriations of the skin. 
The liver edge was easily palpable 1 to 2 cm. below the right costal margin. It was 
not tender. The spleen was not palpable. Examination of the blood revealed a hemo- 
globin of 9.45 gm. per 100 c.c., erythrocytes 4,090,000, leukocytes 5050 to 8350 with 
from 52 to 79 per cent neutrophiles, usually less than 60. The sedimentation velocity 
was 64 mm. in 60 minutes. The results of the composite liver function study are 
shown in figure 6. This reveals distinct, although variable, evidence of functional 
derangement in the presence of regurgitation jaundice; (bilirubinuria and increased 
1 ' serum bilirubin). It may be noted on the basis of the feces urobilinogen, that the 
element of obstruction or exclusion of bile from the intestine was relatively slight. 
The stools at this time, of course, were no longer acholic in app^rance. 

Liver biopsy was done on Oct. 3, 1944, at the time of peritoneoscopy, using a 
modified Silverman needle as described elsewhere.®® The appearance of the surface of 
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the liver was normal. The piece of liver obtained consisted of portions of seven or 
eight lobules (plate 2a). In the main tlie liver architecture was relatively normal. 
In one area, not shown in the plate, a small amount of periportal fibrosis and lympho- 
cytic infiltration was observed. Scattered bile thrombi, together with occasional 
atypical, multinucleated liver cells, were also seen. At this time the patient had been 
in bed and receiving the “liver diet” for IS days. The serum bilirubin on Oct. 6, 1944, 
three days later, had decreased to: 1', 1.3 mg.; total, 2.5 mg. per 100 c.c. It may be 
noted that a cholecystogram on Oct. 7, 1944, revealed a non-functioning gall-bladder 
without evidence of calculi. The itching had disappeared and the patient felt con- 
siderably better. She was allowed to go home on Oct. 12, 1944, with instructions to 
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Fig. S. {Case 4) Liver function studies carried out during height of patient’s iaundice 

October 12 to 17, 1944. 

continue rest, to adhere to the “liver diet” and to take vitamin B complex, two capsules 
three times daily. She returned on November 1 stating that she felt very well. The 
liver and spleen were not palpable. There was still slight icterus, however, and if 
anything, the serum bilirubin had risen slightly: 1', 1 2 mg.; total, 2.8 mg. per’ 100 cc. 
The patient was again seen on November 29 still feeling very well but slightly jaun- 
diced. She was readmitted to the hospital February 6, 1945. At this time she still 
exhibited a mild jaundice. Pruritus had become severe and the patient’s appetite was 
poor. Physical examination failed to reveal any appreciable change; the liver was 
not enlarged, the spleen was not palpable. Neither palmar erythema nor spider nevi 
were seen. Roentgen-ray examination of the esophagus failed to reveal any evidence 
of varices. A composite liver function study (see figure 7) revealed little change 
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from that of her previous admission. A moderate reduction of hippuric acid forma- 
tion is noted, and the total cholesterol is seen to be increased over that of the previous 
admission. The patient was offered a high protein, high carbohydrate diet but ate very 
little. Ten grams of methionine * in 1000 c.c. of distilled water containing 10 per cent 
glucose were given intravenously daily, for seven days, without noticeable benefit. 

Despite the evidence favoring a parenchymal type of liver involvement, the pos- 
sibility of a silent common duct stone could not be excluded with certainty. Therefore, 
on March 6, 1945, a laparotomy was performed; the gall-bladder and bile ducts were 
found to be entirely normal. A cholangiogram was made and no obstruction in the 
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Fig. 6. (Case 5) Liver function studies carried out September 25 to October 7, ,1944, 
during the first hospital admission. The urine urobilinogen values shown represent the 
average of three daily determinations. 


extrahepatic biliary tract was discovered; the biliary tree in the liver was well demon- 
strated. Liver biopsy and cholecystostomy were performed. The latter procedure 
was done with the purpose of interrupting the enterohepatic circulation of bile-salts 
in the hope of relieving the severe pruritus. As a matter of fact the patient did experi- 
ence marked relief from the operation. In addition to relief from the pruritus the 
appetite improved and the patient gained weight. Subsequently, tlie tube, which had 
been in the gall-bladder, came out, and following this the patient’s itching recurred. 

The liver biopsy on March 6, 1945 (plate 2b), revealed the following histo- 
logical changes : “the capsule was not thickened ; all of the portal spaces were enlarged 
but none had coalesced; there was a mild increase of the portal connective tissue and a 

* Provided through the courtesy of John Wyeth and Brother, Philadelphia, Pa. 
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marked increase in the number of the ducts with rather marked increase the number 
of lymphocytes. The liver cell cords show no appreciable change ; no bile thrombi 
were seen.” Dr. McCartney’s conclusion was “inild cirrhosis. Some of the chol- 

angioles in this biopsy appeared abnormal, exhibiting swelling. i ht j- i 

Case 6 P. N., male, aged 69, laborer. The patient was admitted to the Medical 
Service. of the University of Minnesota Hospital on February 4, 1944. He com- 
plained principally of intense pruritus; this had commenced in September, 1943, and 
gradually increased in severity. Jaundice was noted first in November. It was pain- 
less in onset and had gradually increased in intensity. The patient denied any history 
of abdominal pain, nausea or vomiting in relation to the present illness. There was no 
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Fig. 7. {Case 5) Liver function studies carried out, February 7 to 9, 1945, during second 
hospital admission before cholecystostomy was performed. In this instance tlie phosphatase 
value (S.P.) is expressed in Bodansky units. 


history of alcoholism, no exposure to known hepato-toxins, nor contact with otlier 
cases of jaundice. The appetite had remained good; nevertheless, a 10 pound loss of 
weight had occurred over a six month period. A review of tlie past history revealed 
notliing of significance. 

Physical examination revealed a well developed and well nourished male of the 
stated age. Moderately severe jaundice was visible ; the entire body was involved by 
excoriations secondary' to the pruritus. No other abnormalities were detected. Re- 
peated subsequent examinations of tlie abdomen failed to reveal the presence of an 
enlarged gall-bladder. The liver and spleen were not enlarged. The routine ex- 
amination of the urine disclosed no abnormality other than the presence of bilirubin. 
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The Kline test for syphilis was negative. The hemoglobin was 11.25 giams per 100 
C.C., the erythrocytes numbered 3.58 millions per cu. mm.; the leukocyte count was 
7800 with 64 per cent neutrophiles, 25 per cent lymphocytes, 5 per cent monocytes, 5 
per cent eosinophiles and 1 per cent basophiles. The erythrocyte sedimentation 
velocity was 68 mm. in 1 hour. The stools were said to be acholic in appearance. 
A roentgen-ray examination of the gastrointestinal tract revealed no evidence of 
intrinsic disease. The clinical impression was probable neoplastic obstruction of the 
extrahepatic biliary tract. The results of the composite liver function study are given 
in figure 8. This revealed that the degree of biliary obstruction was incomplete since 
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Fig. 8 {Case 6) Liver function studies during period of preoperative investigation, February 
6 to 11, 1944. The urine Ehrlich values represent averages of five daily determinations. 

on two occasions urobilinogen was demonstrated in the feces, though the amount (40 
Ehrlich units per 100 grams) was considerably less than normal.-' 

There was little from the laboratory standpoint in this case to suggest paren- 
chymal hepatic disease as the cause of jaundice, certainly no more than one might 
anticipate in an individual with extrahepatic biliary obstruction of several months 
duration. Of particular interest was the cephalin cholesterol reaction graded 1 + 
and 2 -f-, the excretion of 0 7 gm. hippuric acid in one hour and the normal prothrombin 
time. A pre-operative diagnosis of extrahepatic biliary obstruction was made. Be- 
cause of the incomplete degree of obstruction, carcinoma of the ampulla of Vater was 
strongly considered. In favor of this was the presence of a strongly positive guaiac 
test for occult blood in the feces. Liver biopsy was not undertaken because of the 
lack of a palpable liver. 
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The patient was transferred to the Surgical Service and an exploration of the 
common bile duct was performed by Dr. Richard Varco. The gall-bladder was small 
and not distended. The common bile duct was not dilated. The duct was explored 
and found to be patent throughout its course. A T tube was inserted into the duct 
and brought to the surface through a stab wound. Two biopsies of the liver were 
made. 

Postoperatively the amount of bile draining to the outside averaged only about 50 
to 75 c.c. daily. The degree of jaundice remained essentially the same as it had been 
preoperatively, and it is worthy of note that the pruritus persisted. 

Study of the biopsy of the liver (plate Id) was reported by Dr. J. S. McCartney 
to show no increase in portal connective tissue. An excessive number of leukocytes 
was present in the portal spaces. Scattered bile thrombi were noted, mostly in the 
regions of the centers of the lobules. The central liver cells were pigmented by bili- 
rubin. Some multinucleated cells were noted. In general the preservation of the nor- 
mal structure was surprising. 

One month after the common duct exploration, a cholangiogram was performed. 
This revealed good filling of the common duct and the gall-bladder. Some of the 
intrahepatic branches of the bile ducts were visible. Good drainage into the duodenum 
was apparent in 15 minutes. The serum bilirubin at the time of the cholangiogram 
was 6.9 mg. per 100 c.c. of which 5 mg. was the prompt direct (!') reacting bilirubin. 
Stool examination at this time revealed 30 Ehrlich units per 100 grams. Analysis of 
a four day collection of feces immediately prior to this had shown 21 mg. of uro- 
bilinogen per day. At the time of discharge from the hospital on April 15, 1944, the 
patient appeared much the same as when first observed, the pruritus and icterus per- 
sisting. He was instructed to continue rest and the “liver” diet at home and to return 
to the out-patient clinic for follow-up examinations. The T tube was removed in May, 
1944, three months after its insertion; jaundice was still evident. By August, 1944, 
the visible jaundice had disappeared although the serum bilirubin value was still 1.9 
mg. per 100 c.c., of which 0.6 mg. was the 1' type. By September, 1944, the serum 
bilirubin was normal, the pruritus had largely disappeared and the patient felt well. 

This patient had pruritus lasting one year (September, 1943, to September, 1944) 
and had been jaundiced for 10 months (November, 1943, to August, 1944). During 
all of this time he felt fairly well, was free of pain, had a good appetite and lost rela- 
tively little weight. No benefit was derived from the surgical exploration and the 
external biliary drainage insofar as the patient was concerned. This case truly bears 
out the statement made by Rolleston*® 40 years ago, “Occasionally cases, which 
begin like ordinary catarrhal jaundice and eventually clear up, hang fire and last for 
months.” It is true that the onset in this instance was somewhat unlike the ordinary 
case in that the pruritus was present for about two months before the jaundice was 
noted. 

Case 7. F. R., male, aged 47. This patient came under observation in June, 
1943, through the courtesy of Drs. J. E. Meyer and M. C. James of Columbus, Ne- 
braska. His complaints were those of pruritus, mild jaundice and fatigability. ' The 
pruritus had been present for about four years. It was relatively mild in character 
and had not caused much discomfort. Jaundice was first noted in October, 1942, when 
the patient consulted his physician for removal of a xanthoma of the eyelid. Because 
of the persistence of tlie jaundice, an exploratory laparotomy was performed and the 
gall-bladder was drained. No stones were found in the gall-bladder or in the extra- 
hepatic biliary tract. Biopsy of the liver was performed. This was reported as in- 
dicating a hepatitis. Drainage of the gall-bladder failed to influence the jaundice or 
pruritus. 

Physical examination in June, 1943, revealed a well developed, well nourished 
male of 47. Apart from a slight icterus tliere were no apparent abnormalities. Care- 
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ful examination failed to reveal the presence of xanthomata or of vascular nevi. The 
liver was slightly enlarged, the firm edge could be felt just below the costal margin on 
deep inspiration. The spleen was not palpable. 

The hemoglobin was 14.4 gm. per 100 c.c. The leukocytes were 6900 per cu. mm. 
with 72 per cent neutrophiles. The reticulocytes were 0.6 per cent. The composite 
liver function study revealed some evidence of impairment (figure 9). Unfortunately 
the cephalin cholesterol flocculation was not determined at this time, although it was 
found to be negative three months later in spite of persistence of the other findings. 

The patient was observed again in September, 1943. The physical findings were 
essentially unchanged. The blood cholesterol was again found to be elevated. 449 mg. 
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Fig. 9. (Case 7) Liver function studies, June 16 to 18, 1943, performed nine months after 
jaundice was first noted by tlie referring physician. 


per cent. The cephalin cholesterol flocculation test was negative. The bromsulfalein 
test revealed 19 per cent retention of the dye (20 minutes after injection of 2 mg. 
per kilo body weight). The 24 hour urine urobilinogen was also distinctly increased, 
a value of 8.3 mg. being recorded at this time. 

Through the courtesy of Dr. C. B. Baker of the Nebraska Methodist Hospital, 
Omaha, Nebraska, a section of the liver biopsy obtained at the time of operation by Dr. 
James in 1942, became available to us. This was stained hematoxylin and 

eosin. Dr. McCartney’s report on this section was as follows : Some increase in 
portal connective tissue. There is a fairly marked degree of lymphocytic infiltration. 
There are a few polymorphonuclear leukocytes and eosinophiles. There is some in- 
crease in fibrous tissue and also in the bile ducts. Most of the lobules appear abnor- 



PLATE II 



II. A. Case S Cholangiolitic hepatitis Microscopic 
appearance of liver biopsy secured during peritoneoacopic 
examination Oct 3, 1944, Relatively normal histology 
Occasional bile thrombi , occasional multi nucleated liver 
cells. Portal spaces and evidence of cholangiolitis not 
shown in this section. Hematoxylin and eosin X 110. 



II B. Case S. Cholangiolitic hepatitis and early 
cirrhosis Microscopic appearance of liver biopsy secured 
at the time of operation (cholecystostomy) March 6, 1945. 
Portal lymphocytic infiltration and mild fibrosis. Bile duct 
proliferation and swelling hlulti-nucleated liver cells. 
Hematoxylin and eosin X 90. 



II C. Ca'e S. Cholangiolitic hepatitis and early cir- 
rho IS Mitro'Copic appearance of liver biop-.j secured at 
epcralion in 1936 _ >I irked pcriporl i! Ijniphocvtic infil- 
tration with mild incre.a-e in portal connective tissue and 
new bile ducts Some of these are swollen and have 
atMiical epithelium. Hcmatoxvlm and eosin X 90. 





II D Case 8. Cholangiolitic hepatitis and cirrhosis 

m secured at operatiorl 

n t94a. The cirrhosis is seen to be well develooed as 
‘he appearance in 1936 (11 C). Extrente 
lJmphoc^tlc infiltration; bile thrombi 
Hematoxjlm and eosin x 90. vuromoi. 
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mal. No signs of necrosis or proliferation of liver .cells can be made out. Conclu- 
sion: Early cirrhosis of the liver.” 

Case 8. C. Q., female, aged 48. This patient was first studied on the Medical 
Service of the University of Minnesota Hospitals between April 9, 1943, and June 1, 
1943. In September, 1944, she was readmitted for a period of one week of observa- 
tion. Her third admission began April 16, 1945; she was discharged on June 2, 1945. 
At the time of the first admission the patient complained of weakness, epigastric dis- 
comfort, and occasional bouts of diarrhea. Review of her history disclosed that she 
had had jaundice more or less continuously since the age of 15. This was charac- 
terized by recurrent episodes of deeper jaundice, with dull aching right upper quadrant 
pain. The patient did not use alcohol in any form; her dietary intake was normal. 

In 1912 this patient, then 15 years of age, was severely jaundiced during an illness 
which was characterized by high fever and a prolonged period of disability. Her 
sister also had jaundice at that time although her symptoms were milder in nature. As 
nearly as can be ascertained this illness was a severe form of infectious hepatitis 
(acute catarrhal jaundice). In 1932 during her fourth and last pregnancy the patient 
was more markedly jaundiced during the last seven months ; anorexia and nausea were 
prominent. In 1936 she consulted Dr. M. O. Oppegard of Crookston, Minnesota, who 
has kindly made available his observations and surgical findings. Examination at 
this time revealed that the liver was much enlarged and firm; splenomegaly was noted 
but there was no evidence of ascites. Roentgen-ray studies revealed a non-functioning 
gall-bladder. After a period of observation cholecystectomy was decided upon, as 
offering the patient some hope of relief of the recurrent discomfort. At operation Dr. 
Oppegard found an enlarged liver exhibiting a definite hobnailed surface. The spleen 
was enlarged to about three times its normal size. The gall-bladder was found to be 
thick walled and firmly adherent to the fossa; it contained no stones. A biopsy of 
the liver was made and a cholecystectomy was performed. The patient made an 
uneventful recovery and appeared for a time to be relieved of some of her distress. 
The liver biopsy section was made available to us through the courtesy of Dr. Kano 
Ikeda, Pathologist at the Miller Hospital, St. Paul, Minnesota. A photomicrograph is 
shown in plate 2c. 

One year later, in 1937, the patient was subjected to a second operation at which a 
Talma-Morrison omentopexy was performed by Dr. J. F. Malloy at Thief River Falls, 
Minnesota. The report of this operation was -made available to us by Dr. Edward 
Bratrud of Thief River Falls. It was found tliat the liver was enlarged, the right 
lobe extending to the iliac crest; the spleen was enlarged to one and one-half times the 
normal size. The patient’s recovery was uneventful after this operation. She con- 
tinued, however, to have varying degrees of jaundice. The patient was able to per- 
form most of her household duties, being incapacitated only during periods of more 
marked jaundice and distress. 

In 1943, during the first period of study by us, tlie outstanding features on physical . 
examination were the massively enlarged liver and the presence of minimal icterus. 
Ascites was not demonstrable, nor were any spider nevi observed. A faint but definite 
fetor hepaticus was repeatedly discernible; ftis was confirmed by several observers. 
A clinical diagnosis of Hanot’s cirrhosis was made. Numerous liver function tests 
were carried out in serial fashion at this time. The initial observations are shown in 
figure 10. These reveal obvious evidence of hepatic functional impairment. During 
this first period of hospitalization, the patient received the “liver diet” and supple- 
ments of choline and cystine for a period of six weeks. Although subjective improve- 
ment occurred, no significant cliange in liver function was noted as measured by serial 
tests. She was allowed to return home on the same diet, but without the choline and 
cystine. The diet was supplemented by yeast powder and vitamin B complex. This 
regime was followed for the ensuing year; frequent clinic visits permitted further 
clinical and laboratorj’ obser^^ations. 
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In September, 1944, the patient experienced a severe attack of right upper quad- 
rant pain associated with nausea and vomiting, chills and fever. The pain was suf- 
ficiently severe to require morphine for relief. Jaundice increased at this time and for 
a short period, acholic stools were noted. The patient was readmitted to the hospital 
10 days after this episode. The acute phase had subsided. This episode was entirely 
similar to what Naunyn and Umber observed in certain cases of cirrhosis and desig- 
nated as “cholangitis cirrhotica.” The cause was assumed to be a secondary (hema- 
togenous) infection of The intrahepatic bile ducts as a sequel to the biliary stasis 
produced by the fibrosis in the portal spaces. The possibility exists, however, that 










lOO.C 











QOO 











60.0 











70 0 











65 0 


300 









60.0 


25.0 









55.0 


200 









500 


16.0 









45 0 


too 









40.0 


14 0 









35.0 


12 0 









300 

0 

100 








I.O 

25.0 

1 

90 








.9 

20 0 

2 

80 







0 

& 

|50 

3 

7.0 







10 

.7 

lOO 

4 

60 

00 






20 

.6 

0.0 

5 

50 

0 t 






30 

5 

80 

10 

40 

0 7 

1 0 





40 

.4 

70 

20 

3.5 

03 

1 5 

4 5 


too 


50 

3 

AC 

3£) 

30 

OA 

20 

4 0 


J25 


60 

2 

5.0 

40 

2 5 







a 

36 

J.o 

3 + 

ISO 

0 

70 

.1 

4 0 

50 

2.0 

06 

30 

30 

2 + 

IT5 

5 

flO 

.05 

3.5 

75 

1.5 

0 7- 


-2 5- 

-1 -f- 

-200 

-to- 

too* 

-01- 

p30 

-100 

— 1 0 


40 

45 

20 

1 5 


250 

15 

20 


005 

.001 

2.5 

2.0 

150 

200 

05 

00 

0<? 






1 0 

50 

1 0 


350 

25 



1.5 

300 






400 

30 



1.0 

400 






500 

40 



0.5 

500 






000 

50 



00 

600 






700 





700 











600 











1000 


H 

SA 

SG 

cc 

TC 

SP 

PT 

USR 

uu 

FU 

SB 

Standard, jaundiced 


Fig. 10. {Case S) Studies carried out April 15 to 24, 1943, during initial hospital admis- 
sion. The urine urobilinogen value shown represents average of three daily determinations. 
Repeated bromsulphthalein tests (2 mg. per kilo dose) showed 6 to 8 per cent retention at 
20 minutes during this period of study. 


such episodes in some cases are simpl}’' exacerbations of the original hepatitis. The 
historic in case 8 would lend support to such a theory, proof of which would have to 
depend upon demonstration of the presence of the virus. Physical examination dis- 
closed a more marked degree of jaundice (total serum bilirubin of 4 mg. per cent) 
and a moderate degree of hepatic tenderness. Other findings, clinical and laboratory, 
were much the same as before. The blood cholesterol level was 440 mg. per 100 c.c. 
Urobilinogen was constantly present in the urine in abnormal amount. Duodenal 
drainage failed to reveal any pus cells or crystals. A mild normocytic and normo- 
chromic anemia had developed since her previous admission. After a week in the 
hospital, the patient was allowed to return to her home. 
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In April, 1945, the patient again returned to the hospital for her third admission. 
At this time the jaundice was quite intense, and she complained bitterly of pruritus. 
Physical examination revealed marked jaundice. The 'nutrition was well maintained. 
Excoriations of the skin were prominent. Neither spider nevi nor palmar erythema 
were noted. A definite fetor hepaticus was again observed. The liver measurements 
were essentially as in 1943 (9 cm. in right midclavicular line, IS cm. in the midline, 
and 8.5 cm. in left midclavicular line). The edge of the spleen was palpable 4 cm. 
below the left costal border. The patient was afebrile ; the leukocyte pattern was nor- 
mal The mild anemia (hemoglobin 10 grams) was still normocytic and normo- 
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Fig. 11. (Cajc 8) Liver function studies performed April 16 to May 9, 1945, prior to 
drainage of cystic duct. The urine Ehrlich values shown represent average of three daily 
determinations. The serum phosphatase value is expressed in Bodansky units in this instance. 


chromic in type. Roentgen-ray examinations again revealed the enlarged liver, but 
no calculi were seen. Esophageal varices were visualized at this time by the roent- 
genologist, although in 1943 careful studj had failed to reveal them. The results of 
various laboratory studies during this last admission were as shown in figure 11. 

The patient was treated by means of bed rest; she received a diet containing 
carbohydrate 350 grams, protein 150 grams, and fat 88 grams. This is an increase 
of 38 grams of fat per day over the previously mentioned liver diet and represented 
an increased allotment of butter and cream. Recent observations have convinced us 
that the increased palatability of such a diet more than outweighs any possible 
deleterious effect of the increased fat. In addition to vitamin supplements, both 
orally and parenterally, the patient received 5 grams of methionine in a liter of 10 
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per cent glucose as a daily intravenous infusion. No appreciable change in her 
condition was noted after two weeks. The pruritus was well controlled, however, 
with 1 mg. of a di-hydroergotamine preparation (DHE-45 *) given by injection every 
third day. No untoward effects were noted in this or in other patients in whom this 
product has been used. 

Since the remote possibility of a common duct calculus or an inflammatory 
stricture could not be excluded surgical exploration was requested. On May 8, 1945, 
Dr. Richard Varco explored the biliary tract; the liver was definitely hobnailed and 
had the gross appearance of a cirrhosis. The common bile duct was not dilated, no 
stones were encountered and a probe was readily passed into the duodenum. Ex- 
ternal biliary drainage was established by means of a catheter inserted into the remain- 
ing stump of the cystic duct. A biopsy of the liver was secured. 

The patient experienced prompt relief of her pruritus. She was released from 
the hospital on June 1, 1945, to be followed in the out-patient clinic. 

Dr. J. S. McCartney’s reports of the histologic findings in the two liver biopsies 
from this case, are as follows : 

1936 (Plate 2c). “This piece of liver tissue shows portions of many lobules. 
There is a definite increase in connective tissue and new bile duct proliferation in the 
portal spaces, but no evidence of fatty metamorphosis is seen. The portal cellular 
infiltrate is largely composed of lymphocytes and plasma cells, the latter being espe- 
cially prominent.” Some of the cholangioles appeared swollen and had atypical epi- 
thelium. Conclusion : Early cirrhosis of the liver: 

1945 (Plate 2d). “This piece of liver tissue shows portions of many lobules. 
The lobules vary greatly in size. No central veins are seen. The increase in the 
portal connective tissue is quite marked with only a minimal amount of new formation 
of bile ducts and a moderate degree of leukocytic infiltration. The increased portal 
tissues are quite vascular. In the liver lobules themselves there are fairly numerous 
bile thrombi which are in part centrally situated and in part at the periphery.” Con- 
clusion: Cirrhosis of the liver. 

The patient returned to the hospital on July 15, 1944 because of the appearance of 
hematemesis for the first time. It was learned that four days earlier, following ir- 
rigation of the catheter draining the common bile duct, she had developed chills, fever 
and an increasing jaundice. Vomiting of blood occurred on four occasions on the day 
of admission. The blood loss was severe and the patient lapsed into a comatose state 
shortly after admission. Following transfusions of whole blood and infusions of 
plasma she exhibited a rather remarkable response and regained consciousness. The 
bleeding recurred, however, and the patient died on July 27, 1944. 

At autopsy, the gastrointestinal bleeding was shown to be due to esophageal 
varices. The liver v/eighed 3050 grams. The external and cut surfaces were 
coarsely granular and greenish in color. The common bile duct was patent through- 
out its course, and was not dilated. The spleen weighed 390 grams and was obviously 
congested. The remainder of the examination showed nothing of note. Microscopi- 
cally the sections of the liver revealed marked portal fibrosis with a considerable num- 
ber of newly formed bile ducts in the portal spaces. The histological picture was es- 
sentially the same as that of the biopsy obtained a few months earlier (Plate 2d). 
Dr. McCartney’s conclusion was “advanced cirrhosis of the liver.” This was certainly 
indistinguishable microscopically from an ordinary atrophic or classical Laennec type 
of cirrhosis, yet it may be emphasized that even after so many years’ duration, the liver 
weighed 3050 gm., and this increase in weight was not due to fat, but rather to connec- 
tive tissue and new bile ducts, at least in the main. 

* Kindly made available to us by Sandoz and Co. 
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Discussion 


The above cases have been selected from our material because they illus- 
trate a number of points regarding prolonged hepatitis ivhich we believe are 
deserving of more emphasis. The concept of a variety of hepatitis in which 
the manifestations, at least at some stages of the disease, are wholly or 
mainly those of regurgitation jaundice, with little or no disturbance of liver 
cell function, is clearly upheld by our experience. Cases 1 and 6 in the 
present group are particularly illustrative. In case 6 it was established at 
operation and by subsequent choledochogram, that there was no extrahepatic 
biliary tract obstruction, yet the liver was not enlarged, the liver cells ap- 
peared normal and the liver cell function prior to operation, as determined 
by the composite liver function study, was surprisingly normal. The paucity 
of histologic change in this liver was striking, and this was true, in fact, of 
others in the group as well. We are not impressed by the tangible gross 
or microscopic evidence of mechanical biliary obstruction within the liver 
and since we do not believe that these are cases of choledochitis or extra- 
hepatic obstruction, the exact mechanism of production of regurgitation 
jaundice remains to be determined. There is rather widespread belief that 
there is “intrahepatic biliary obstruction” due either to periportal cellular 
accumulations, to bile thrombi, or to actual increase in size of the liver 
cords.®’ These factors in varying importance have been believed to 

serve in a mechanical fashion to obstruct bile flow within the bile capillaries 
or small bile ducts. When such changes are prominent there is no reason 
to doubt their role in hindering the outflow of bile, but in some cases, at least, 
neither cellular accumulation, bile thrombi, nor liver cord swelling are at all 
impressive and one wonders, therefore, whether an entirely different mechan- 
ism of regurgitation of bile may not obtain. On the basis of existing evi- 
dence, the first possibility here is that of leakage or diapedesis of bile because 
of increased permeability of the cholangioles * due to injury by the causative 
agent. This might be thought of as somewhat analogous to the leakage of 
glomerular filtrate back through the damaged tubules of the kidney in mer- 
cury bichloride poisoning, with resultant oliguria and azotemia. Experi- 
mental studies have, in fact, indicated that poisons such as toluylenediamine 
produce jaundice in animals by virtue of causing an increased permeability 
of the bile capillaries,®*- particularly the ampullae between the capillaries 
and the primary bile canaliculi, the area designated by Aschoff as the 
“Achilles heel” of the biliary system.®' In obstructive jaundice actual rhexis 
or mechanical rupture of the ampullae has been described.®® In either event 
bile is returned to the blood, in the earlier stages at least, mainly via the 
lymph,®®’ ®®’ ®®’ ■**’ and regurgitation jaundice is thus brought about. The 

idea of regurgitation of bile through injured, although not necessarily 
broken, biliary radicles was advanced much earlier, however, than the 


of 


This term is used broadly to include die finer biliarj' 
the bile capillaries and the primary bile canaliaili in the 


radicles, especially the ampullae 
portal spaces of the liver. 
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studies of Ohno and his associates, whicli have just been referred to. 
Minkowski and Naunyn ■*'' employed the terms “parapedesis’’ and “chol- 
angie,” respectively, to express the belief that the bile was going the wrong 
way, i.e., back into the blood, even in cases where there was no definite evi- 
dence of biliary obstruction or of cholangitis, although the terms were rather 
loosely employed, especially "parapedesis” by Minkowski, who evidently 
related it to regurgitation jaundice generally. The same is true of the term 
“paracholie” as suggested by Pick.^'^ Umber, a pupil of Naunyn’s, continued 
to champion the term “cholangie,” and it is significant that he described 
cases of jaundice to which he applied this tenn even though evidence of 
biliary obstruction or of any cholangitic change, was entirely lacking, cases 
in other words quite similar to those which have just been described. It is 
quite true that the terms "paracholie” and "cholangie” as employed by 
Minkowski and Naunyn, respectively, do not insist upon a return to the blood 
of bile constituents which have actuall}'- been within the bile capillaries, but 
would include a possibility which cannot be excluded with certainty, i.e., 
that of excretion of these constituents by the liver cells into the lymph spaces 
of Disse rather than into the bile capillaries. At the. present time there is no 
basis for a choice between these two possibilities. 

Eppinger,'’ and more recently Urteaga^’ have emphasized their belief 
that bile thrombi are of major significance in the production of jaundice in 
hepatitis on the basis of actual obstruction of the bile capillaries or canaliculi. 
While there is no reason to doubt that bile thrombi may be of considerable 
importance, if present in large enough numbers, we believe that they repre- 
sent a secondary phenomenon since in some instances, at least, even in the 
presence of marked regurgitation jaundice, they are not sufficiently numerous 
to be impressive as the primary factor in the production of jaundice. Their 
occurrence would fit well, however, with the concept of regurgitation of bile 
by leakage through damaged bile capillaries or ampullae, since it is logical to 
assume that in the course of such a "diapedesis” of bile, relatively more water 
and less solid would leak through into the spaces of Disse, with the result 
that whatever bile remained in the capillary would tend to become inspissated, 
thus favoring the formation of bile thrombi. 

The question comes up as to whether in the prolonged cases of hepatitis 
in which relatively little evidence of reduced hepato-cellular function is ob- 
served, there may, nevertheless, have existed at an earlier stage of the disease 
a considerable liver cell damage and altered function, which by the time the 
patient is first studied has largely healed leaving nothing but the factor of bile 
regurgitation. This question has been answered affirmatively by Turner 
and his associates and by Neefe, Stokes, Reinhold, and Lukens although 
in neither instance on the basis of serial histological examinations. The 
marked increases of urine urobilinogen which are observed in the early stage 
of epidemic or sporadic hepatitis can only be interpreted as an evidence of 
hepatocellular damage. Mild increases were observed, later in the disease, 
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in the majority of the present cases even though other evidence of disturbed 
liver function was lacking or minimal. Eppinger pointed to the . early 
presence of urobilinogenuria and reduced galactose tolerance, regarding these 
as evidence of hepatocellular injur}’. The latter in particular was correlated 
with evidences of so-called “serous inflammation,” other signs of which were : 
transitory hemoconcentration, widening of Disse’s space and edema of the 
interacinar spaces. The recent study of Axenfeld and Brass indicates a 
regular injury of the liver cells particularly in the centers of the lobules, dur- 
ing the first few days of the disease. They also noted evidence of “serous 
inflammation” such as observed by Eppinger. Proliferation of reticuloendo- 
thelial cells and rapid regeneration of liver cells, first by .mitosis, later 
amitosis, was described as occurring regularly. Histologic study of the 
present liver biopsy material often revealed multinucleated liver cells sug- 
gesting regeneration secondary to injury (see Plate Ic, Id, and 2a) as 
recently stressed by Lucke.^® Case 2 in particular illustrates that whatever 
histologic evidence of liver cell damage exists in these cases may disappear 
relatively early in the course of the disease, and even while the infectious 
activity is still marked, as evidenced by the hyperpyrexia at a time when the 
liver biopsy revealed strikingly little evidence of disease. This type of case 
suggests that in some instances, at least, a severe functional derangement of 
the cholangioles and to a lesser extent of the liver cells may be present though 
not microkopically apparent. In cases 5 and 8 there was a minor evidence 
of cholangiolar injury, consisting of swollen, atypical epithelium. Case 4 
in the present group provides ample evidence that the prolonged, or chol- 
angiolitic type is or can be produced by the same infectious agent responsible 
for the ordinary, briefer (hepatocellular) variety. Axenfeld and Brass ob- 
served various transitions, in cases of epidemic hepatitis, from the initial 
diffuse hepatocellular injury to the picture of cholangiolitic hepatitis, ivhich 
they regard simply as the subacute or subchronic stage of the disease. 

The prominence of pruritus in the prolonged form of hepatitis .deserves 
further mention. While final proof is lacking that the bile acids or their 
salts are responsible for pruritus, there can be little question that this symp- 
tom is due to a return of some constituent of bile to the blood, and hence 
that it may be regarded as a very characteristic manifestation of regurgitation 
jaundice, with relatively normal hepatocellular function. In case 6 of the 
present series, the occurrence of itching for two months prior to the recog- 
nition of jaundice indicates some degree of selectivity in this regurgitation or 
postulated increase in permeability of the cholangioles, but in this connection 
it may be emphasized that considerable elevations of serum bilirubin to^^ether 
with mild bilirubinuria may occur without the patient’s cognizance The 
prompt disappearance of pruritus in cases 5 and 8,- following external biliary 
drainage, is worthy of note. In these instances the bile drainage was con- 
siderable, while in case 6 in which it was scanty, the pruritus did not dis 
appear. Here one would have to assume that most of the bile salts being 
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formed by the liver cell and excreted into the bile were returning promptly 
to the blood without an enterohepatic circulation, while in cases 5 and 8 the 
disappearance of itching may well have been due to interruption of the entero- 
hepatic circulation of bile salts.* This would imply, merely, a different 
degree of injury of the cholangioles in the two cases, in favor of which was 
the more marked regurgitation jaundice in case 6. 

The problem of relationship of hepatitis to cirrhosis of the liver is an 
exceedingly important one, especially in view of the marked increase in in- 
cidence of hepatitis during the war, as discussed at the outset. The majority 
of investigators favor the view that some cases of hepatitis become chronic in 
nature and develop diffuse cirrhosis.'’’*’ This is not to be con- 

fused with the so-called toxic or postnecrotic cirrhosis, or healed acute yellow 
atrophy,®"’ the occurrence of which has been generally accepted as a sequel 
of a very severe hepatitis, a relationship especially well documented by Berg- 
strand.®^ Lucke ®® while accepting the latter type, is not convinced that any 
relationship exists between epidemic or sporadic hepatitis or so-called catar- 
rhal jaundice on the one hand, and diffuse cirrhosis of the liver on the 
other. Nevertheless, evidence has been accumulating for a number of 
years which strongly supports such a relationship. Jones and Minot,®® 
in a thorough study of catarrhal jaundice reported in 1923, refer to the de- 
velopment of cirrhosis after several months of jaundice. In speaking of this 
transition Jones and Minot expressed the following belief: “Serious com- 
plications outside of the biliary tract appear to be rare. The term ‘com- 
plication’ has been used in the above discussion in reference to certain un- 
toward occurrences observed in the course of apparently typical cases of 
infectious jaundice. The advisability of such a term may be questioned by 
some who may believe that the original diagnosis is at fault. We believe, 
however, that the above cases warrant the use of the term ‘complication.’ 
The first two cases with the infectious cirrhosis occurred in the same family 
within a week of each other and ran an identical course. The last two cases 
developed in the midst of well-recognized epidemics, and at the start differed 
in no way from other cases observed in these epidemics. The final outcome 
alone differed from the results seen in the other epidemic cases. The serious 
results reported occurred, we believe, in well authenticated cases of infectious 
jaundice, were not coincidental, and were probably complications of the 
original infection.” 

As Eppinger .® points out, the usual case of acute hepatitis recovers com- 
pletely within a few weeks but there are cases in which the jaundice does not 
disappear, and in which after six mpnths or a year the clinical picture is that 
of “biliary” cirrhosis, i.e., jaundice, enlarged firm liver, spleen commonly 
palpable and firm, ascites usually absent. Eppinger would reserve the desig- 

* The pQssibility of eliminating pruritus in cases of longstanding non-obstructive jaundice, 
by partial interference with the enterohepatic circulation, was suggested to us by Dr. Richard 
Varco. 
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nation biliary cirrhosis for those cases in which so-called “catarrhal” jaundice 
persists and gradually exhibits more and more of the features of cirrhosis. 
From a clinical standpoint this form of cirrhosis is most compatible with that 
originally described by Hanot.“® According to Karsner Hanot’s cirrhosis 
is probably comprised by the conditions described by Lichtman,® Klemperer ” 
and R6ssle,“® under the following designations, and, according to Kafsner, 
the following histologic differences : 


Liditman : Non-obstructive cholangitic biliary cirrhosis 
Klemperer : Chronic intrahepatic obliterating cholangitis 


(Evidence of cholangitis 
land fibrosis in portal 
I spaces. 


Rdssle : Cholangiolitic or cholangiotoxic cirrhosis 


Intralobular fibrosis 
ind cellular infiltration. 


Karsner rnentions an example of the latter variety which he studied. 
This was in a male, 32, a periodic alcoholic, who had had repeated attacks of 
•what appeared to be acute hepatitis over the course of 10 years. There were 
jaundice, enlargement of the spleen and liver but no ascites, in other words 
a clinical picture corresponding with Hanot’s cirrhosis. At autopsy the liver- 
weighed 4100 gm. and exhibited “cholangiolitic biliary” cirrhosis. If one 
can judge from the microphotographs in Karsner’s paper, this was not a fatty 
cirrhosis. It may be noted again, with respect to the question of repeated 
attacks of hepatitis, that these are well known and that one attack does not 
necessarily confer immunity. The question is whether in such instances one 
is dealing with a continuous chronic virus infection having'latent periods and 
exacerbations, whether a re-infection has occurred, or whether, after the sub- 
sidence of the virus infection, the progression of the disease is due to inability 
of the once damaged liver to inactivate or detoxify some injurious substance, 
possibly of metabolic origin. In case 8 of the present series, certainly the 
most remarkable insofar as the question of transition of infectious hepatitis 
to cirrhosis is concerned, the history indicated a continuous chronic disease 
of 34 years’ duration following the initial acute episode. As a striking in- 
stance of individual variation it may be noted again that the sister, who had 
also suffered from infectious jaundice 34 years previously, recovered com- 
pletely and has had no further jaundice nor manifestations of liver disease. 
Bloomfield was particularly impressed with the concept of a latent chronic 
form of hepatitis gradually progressing to a clinically manifest cirrhosis of 
the liver, and cited numerous cases apparently exhibiting such transitions. 
Steigmann and Popper likewise regard chronic hepatitis and cirrhosis as 
identical and describe two cases of unusuall}'^ prolonged acute hepatitis in 
which laparotomy with biopsy revealed clear cut evidence of developing cir- 
rhosis. The histologic changes described agree well with the concept of a 
cholangiolitic cirrhosis which is perhaps the best term to designate briefly the 
type of cirrhosis developing after hepatitis. Axenfeld and Brass, in an ex- 
tensive study of epidemic and sporadic hepatitis carried out with' the aid of 
liver biopsy and reported in 1942.'‘' conclude that cholangiolitic hepatitis 
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represents a subacute or sub-chronic stage of the disease, and that in some 
instances definite transition to cirrhosis of the liver is observed. 

Bloomfield’s cases, in the main, were instances of ordinary portal cir- 
rhosis and the majority were in alcoholics, only 10 per cent giving a history 
of a previous episode of jaundice. In Patch’s study of cirrhosis the in- 
cidence of a previous episode of jaundice was but 5 per cent, in other words 
approximately that of the population at large. Most of Patek’s cases, like 
Bloomfield’s, were chronic alcoholics, so that it may be assumed that a fatty 
liver and hence an intermediate fatty cirrhosis was the usual sequence of 
events in the development of the portal or atrophic cirrhosis which was ob- 
served. It must be emphasized that there are probably at least two mechan- 
isms by which a so-called hypertrophic cirrhosis may gradually become 
atrophic : ( 1 ) The large fatty cirrhosis which loses fat and gains scar tissue, 
with concomitant shrinking. (2) The large relatively non-fatty cholangio- 
litic cirrhosis in which, initially, there are periportal lymphocytic foci, bile 
thrombi, bile duct proliferation, hyperplasia of reticular cells, and beginning 
fibrosis; later extensive fibrosis with resultant hardening and shrinking. 
Lichtman " records an excellent example of the latter type. Fatty cirrhosis is 
regarded as probably not related to hepatitis, but rather to chronic dietary 
deficiency often on the basis of alcoholism ; the non-fatty, cholangiolitic cir- 
rhosis is believed, at least in many instances," to be the sequel to infectious 
hepatitis. It is regarded as very doubtful that the end stages of the two dis- 
eases can always be distinguished with certainty on anatomic or histologic 
grounds. This is intended to imply, simply, that what may first present as 
“hypertrophic” biliary, or Hanot type of cirrhosis may eventuate in an ordi- 
nary portal or atrophic cirrhosis. It is believed that the distinction of fatty 
or dietary cirrhosis from the non-fatty or cholangiolitic type may well have 
therapeutic implications at least in the earlier stages since there is every 
reason to believe that cholin-cystin or methionine, or a high protein diet 
would be more effective in the former than in the latter type. 

It is not meant to imply that a cirrhosis secondary to hepatitis might not 
become fatty if the individual, because of anorexia, were on a deficient diet 
for a sufficiently long period. Conversely there is little doubt that by the use 
of lipotropic substances, much of the fat in an alcoholic or dietary cirrhosis 
may be mobilized with resultant shrinking of the liver. It is also not implied 
that fat, per se, causes cirrhosis of the liver, but only that a fatty liver repre- 
sents the early stage of evolution of so-called alcoholic or dietary cirrhosis, 
in contradistinction to the non-fatty cholangiolitic hepatitis which is believed 
to represent the early stage in development of cholangiolitic cirrhosis. 

In the foregoing we have emphasized the question of relationship between 
hepatitis and “biliary” cirrhosis because our own material lends support to 
such a concept. Cases 5, 7, and 8 have been selected as especially illustrative. 
In case 5 the manner of onset of the disease was indistinguishable from that 
of ordinary sporadic or epidemic hepatitis, although a history of definite 
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contact Avas not established. The improvement during the first hospital 
admission, with subsequent relapse, when correlated Avith the progression 
from hepatitis Avithout cirrhosis (Plate 2a) to hepatitis with cirrhosis (Plate 
2b), form a rather convincing picture of the deA'^elopment of cirrhosis in a 
case of prolonged hepatitis. We believe that case 7 likewise exemplifies this 
transition. Whether the initial hepatitis in either instance was identical 
Avith epidemic hepatitis is not knoAvn. The fully developed clinical pic- 
ture in both of these cases Avas characterized by pruritus, regurgitation 
jaundice Avithout ascites, enlarged liver and spleen, hypercholesterolemia 
and hyperphosphatasemia. This syndrome is suggestive of xanthomatous 
biliary cirrhosis, and in this connection Ave Avould emphasize, in agreement 
Avith Parkes-Weber,®' that the entire clinical picture of this latter condition 
may be produced by, or exist in association Avith, a cirrhosis in which no 
xanthomata of the extra- or intrahepatic bile ducts are to be found at autopsy. 
A case of this type has recently been described by us.®*^ The question may 
be raised as to Avhether such instances are not late stages of a chronic 
cholangiolitic hepatitis Avith progressive cirrhosis. As Hanger and Gut- 
man have shoAvn, entirely similar chemical findings may be observed in the 
cholangiolitic hepatitis seen at times folloAving arsphenamine therapy, so 
that there is little need of ascribing a marked hypercholesterolemia and hyper- 
phosphatasemia to a metabolic error. One may Avell ask, on the contrary, 
Avhether certain forms of hepatitis and cirrhosis do not actually give impetus 
to an overproduction of these substances. 

In the foregoing, we have emphasized the cholangiolitic type of hepatitis 
and its transition to a similar variety of cirrhosis. We do not mean to 
imply, hoAvever, that this is the only variety of transition, and in fact, Ave haA^e 
seen a number of other instances in which cirrhosis folloAved infectious hepa- 
titis, but in Avhich the regurgitation jaundice of the cholangiolitic type, Avith 
its characteristic prints, hypercholesterolemia, and hyperphosphatasemia, was 
not present. 


Summary and Conclusions 

1. Certain cases of prolonged hepatitis exhibit normal or relatively nor- 
mal hepatocellular function in the presence of marked regurgitation jaundice. 
The histologic changes often appear inadequate to account for the jaundice. 
These consist in the main of a varying amount of periportal lymphocytic 
infiltration, bilirubin staining of the liA'er cells especially in the centers of 
the lobules, and bile thrombi in variable number. In the absence of suf- 
ficient evidence of this type to indicate intrahepatic biliary obstruction, it is 
believed that the continued regurgitation of bile supports ‘the concept of in- 
creased permeability (functional injury) of the cholangioles. This regurgi- 
tation is manifested by a prompt direct (1') hyperbilirubinemia, hyper- 
cholesterolemia, hyperphosphatasemia, and pruritus. 

2. In some cases of epidemic hepatitis liver biopsy may fail to reveal 
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histologic evidence of any appreciable hepatocellular injury at a relatively 
early period of the disease, when infectious activity is still manifest. Since, 
in these cases, there is often some residual evidence of reduced hepatocellular 
function, it is believed that there was, initially, a more marked liver cell in- 
jury, and that the prolonged regurgitation jaundice simply indicates a more 
severe affection of the intrahepatic bile duct system than in the ordinary case. 

3. The problem of the relation of prolonged or cholangiolitic hepatitis 
to the development of cirrhosis is considered ; further examples representing 
transition from hepatitis to cirrhosis are discussed and the term cholangiolitic 
cirrhosis is suggested as being more appropriate and distinctive than “hyper- 
trophic biliary cirrhosis.” The prominence of regurgitation jaundice with- 
out ascites, but with pruritus, hypercholesterolemia and hyperphosphatasemia 
in this group of cases, is emphasized. The end stages of the cholangiolitic 
cirrhosis following prolonged hepatitis may be indistinguishable, anatomi- 
cally, from ordinary atrophic or portal cirrhosis. The cholangiolitic type 
of hypertrophic cirrhosis is believed, however, to be distinct from the “hyper- 
trophic” fatty cirrhosis which represents an intermediate stage between the 
fatty liver and the atrophic cirrhosis of chronic alcoholics or other conditions 
in which dietary deficiency is probably the most important etiologic factor. 
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MEDICINE AND EDUCATION 

By Ernest E. Irons, F.A.C.P., Chicago, Illinois 

Education has been described as the “taking on of the arts and sciences 
and of moral attitudes which make up the fabric of civilization.” In this 
process, educated people acquire an appreciation of values, the ability to think 
and to see the relations of the values to each other in human living. Un- 
fortunately, as George Vincent put it, many people do not think; they merely 
rearrange their prejudices. The Harvard report well states the general 
problem. “The aim of education should be to prepare an individual to be- 
come an expert both in some particular vocation or art and in the general art 
of the free man and citizen. Thus the two kinds of education once given 
separately to different social classes must be given to all alike.” “The aim 
of general education may be defined as that of providing the broad critical 
sense by which to recognize competence in any field.” The observation of 
Henry Morrison that “We do not learn what to do, but rather become the 
kind of people who will know what to do,” is well exemplified in the varying 
quality of performance of interns in our hospitals. 

In medicine defects in education become evident, when we analyze the 
quality and performance of the graduates of medical schools. I speak now 
of the mentally well endowed students, ambitious, hard working, who never- 
theless fail to prosper as well as they might, because of an evident lack of 
training to think, and to set down their thoughts in good English. This 
inferiority, or perhaps one should say more politely, this lack of completeness 
in premedical education in a number of respects that go to make up the some- 
what nebulous term “culture,” has been accentuated by the recent acceleration 
of medical education made necessary by the needs of the armed services. But 
it had been increasingly evident in the decades preceding the present war. 

War is always wasteful and its serious effects on education in general 
are clearly evident in the field of medicine. Besides the distraction and dis- 
turbance of general thinking, medicine has suffered through the abbreviation 
of premedical preparation, the acceleration of the medical course with its 
condensation of four years into three ; the concentration of the internship, and 
the elimination of residencies fpr two thirds of the young jiliysicians under 
the formula that allotted nine months each to internship, assistant residency 
and residency. To those of us who were brought face to face with the medi- 
cal emergency of the armed forces, the acceleration of the medical educational 
program seemed a necessary and therefore a desirable compromise, to which 
we subscribed as a wartime measure. This acquiescence, in keeping with the 
evident needs of the hour, did not mean that we were unaware that educa- 
tional standards were being sacrificed to immediate necessity by these pro- 

Presidential Address, Victory Convocation, Twenty-Seventh Annual Session, American 
College of Physicians, Philadelphia, May 15, 1946. 
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cedures. The speeding up of the curriculum with shortening of some 
courses and the introduction of others, no doubt eliminated some time- 
honored, but unnecessary courses, which up to then, entrenched behind 
ramparts of custom and personal interest, had withstood previous efforts 
to remove them. But against this relatively slight gain must be assessed the 
hurry and tendency to superficiality of a rapidly moving program, and the 
impossibility of exploring adequately the by-paths of educational interest. 
In his hurried acquisition of prescribed facts, the student lacked the time as 
well as the strength for collateral reading; his jaded mind failed to respond to 
such impulses of curiosity as he might fortunately experience. The superior 
students felt this keenly ; the weaker students never knew what they missed. 

Later in the war program, those in military authority were given un- 
fortunate advice regarding education which led to the reduction of the supply 
of properly trained candidates for medical schools. The serious results of 
this mistaken policy will be felt by the public for years to come. Nursing 
education has suffered in much the same way as has medical education. 

Perhaps a physician is presumptuous in discussing problems of general 
education in regard to which professional educators are vigorously battling 
among themselves, seemingly unable to agree. Nevertheless, most of the 
faults that educators of the several camps point out, are clearly evident in 
results of our attempted education of physicians. We lament the lessening 
knowledge of the classics, the limitation of sources of knowledge by lack of 
even superficial facility not only in Greek and Latin, but in modern languages 
such as French, German and Spanish. 

The tremendous advances in science in this country have indeed over- 
shadowed the influence of the classics. But this imbalance exists through- 
out general education also, and is attributable to the expansion of the edu- 
cational system, changes in society, and to what has been described as the 
“headlong growth of knowledge.” Classicism flourished when but little 
was being done to remedy the ills of poverty and low standards of living. 
Then came science and mechanical arts which raised standards of living so 
that the deficiencies of previous centuries under classicism became evident. 
Today, neither classicism nor science can march alone. 

In medicine the balance can be restored in part at least by the assumption 
of an increased leisure, or perhaps better a deliberateness and thoroughness 
which will decrease the unreasonably rapid tempo of preparation for medical 
and scientific education. By insistence on a more thorough ground work in 
the classics, languages and history, the student will acquire tools and a cul- 
tural point of view that will serve him Avefl as a responsible citizen in a 
democracy and in his educational life which has only begun when he leaves 
the portals of college and medical school. The cultural background should 
be broad, and the tools of good quality. 

Not all people, even some of the intelligent, ^-e interested in the thought- 
mechanisms of the ancients, as presented in. the 100 books recommended by 
some educational leaders as necessary to education. But there is much sound 



230 


ERNEST E. IRONS 


advice, as well" as a certain patlios in the voices of the classicists, small in 
inimber but vociferous, crying aloud in a wilderness of science. ’ • - 

Before accepting at face value the charges of one group of educators that 
an opposing group is ‘^authoritarian” or that another is “practical” or “voca- 
tional” and therefore lacks intellectual ideals, it might be profitable, even at 
the risk of seeming repetitive and perhaps “undemocratic,” to consider the 
purposes to which the recipients of education plan to devote what the}'^ learn. 
For, unpleasant as it may be to those who would insist that we are born “free 
and equal,” the fact remains that we vary greatly in our mental and physical 
endowments as well as in our acquired ambitions. Not all people in like 
positions are of like productive ability. Some, more than others, arc able 
from the beginning to assimilate cultural elements; some seem incapable of 
being educated. 

In medicine there is an ever increasing need for scholarly attainment not 
alone in the scientific fields so that the physician may understand the language 
and utilize the discoveries of the lightning-like advances of science, but in 
cultural and historical fields so that he may evaluate properly the medical, 
social and political changes about him. He should begin as early as possible 
to prepare himself for intellectual leadership. 

But in medicine and I suspect in other educational groups the difficulty 
goes even deeper. Many candidates for admission to medical schools lack 
facility in reading, writing and spelling and consequently in ability to acquire 
and express ideas. They do not know the rudiments of English grammar. 
This in turn reverts to slovenly training in the secondary grades. One 
wonders how many of their teachers know the fundamentals of English 
grammar. And in those schools of supposedly better heritage in which edu- 
cation is called progressive, the slogan of making education pleasant and non- 
competitive negatives in practice the acquirement of precise knoAvledge and 
exact attainment. The contention that “usage” should be the supreme guide 
to the acquirement of good English overlooks the fact that usage is concerned 
with the choice of words to express ideas and cannot replace correct spelling 
and grammar, which are based on formal conventions. Possibly while the 
youngster is being taught to think, he might be induced to learn to add, sub- 
tract and spell. 

The apparent deterioration in quality of modern secondary education, 
while perhaps due in part to unwise emphasis on the joy of making education 
pleasant for the child, is not to be charged to sabotage of standards, or per- 
verseness, or original sin. Gideonse has emphasized what has been re- 
peatedly pointed out, that a chief cause of educational ineffectiveness is re- 
lated to the rapid extension of education downward. It is a defect not 
peculiarly American, but according to reports is a recognized problem in 
English, Dutch, French and Russian education. This expansion of educa- 
tion downward to large masses of people previously scarcely educated at all, 
necessarily involves dilution 'of .effort, and makes necessary the inclusion in 
the teaching group of a number who themselves are not up to previous stand- 
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aixls. Reduction of standards of quality of goods or of services results in 
reduction of standards of living, in this case reduction in standards of edu- 
cation. This is especially true in large cities, many of whose school systems 
obviously have outgrown their physical facilities, and perhaps less evidently, 
but just as fatally, their teaching force. In rural communities the problem 
presents what the Director of Education, Mr. Studebaker, has called the 
“inefficiency of smallness.” This is being remedied' by the establishment 
of regional and township high schools. The little red school house still 
serves well, but its scope is limited, and needs to be supplemented by a larger 
and more advanced unit. 

The repair of defects in secondary and general education will require time 
and vast effort. Even after entrance to the decelerated medical course, stu- 
dents as now educated may be introduced to collateral lines of reading, such 
as medical history, which itself inevitably will necessitate some exposure to 
political and economic history. The correction of other fundamental faults 
in the preparation for the medical as well as for other .professions awaits also 
the elimination of the frequently wasted two years in the primary grades and 
the replacement of mere college credits by real educational values. Such a 
general education should provide a broad cultural basis in the humanities as 
well as in science, a change which will afford untold satisfactions in later life. 

Within the structure of the medical curriculum itself, there have de- 
veloped over the years stresses and strains between preclinical and clinical 
departments, again largely ascribable to the rapid increase in knowledge, 
which has forced specialization in the basic and preclinical medical subjects, 
just as in the clinical. There have resulted educational fissures and gaps; 
sometimes major quakes have further separated basic from clinical medicine. 
These faults are being slowly eliminated through the attainment of a better 
understanding of the problems of each group by the other. 

It may be urged that the physician is now 26 or 27 years old when he 
enters the practice of medicine, that his preliminary and medical education 
has already been improved by the creation of the combined college-medical 
course of six or seven years, that the need for physicians demands an increase 
rather than a decrease in output, and that increased training adds indirectly 
■ to the cost of medical care. All this is admitted. But relative economic and 
educational values need to be considered. Some years ago when the evident 
educational deficiencies of medicine were beginning to be remedied, a pro- 
posal was suddenly made to reduce standards of medical education, so that 
there would be more doctors available to go to understaffed and neglected 
areas especially in the South. This proposal, by men sincere, but of limited 
vision, failed to consider that the medical plight of these areas was only 
symptomatic of bad fundamental economic conditions, that reduced standards 
of training would reduce quality of performance, and that men willing to 
accept such inferior training would lack also the idealism necessary to sustain 
them in situations of increased difficulty. Fortunatelv the economic origin 
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of this distress was recognized before the destruction of standards of medical 
education had been accomplished. 

Some 10 years ago the Commonwealth Fund undertook to provide edu- 
cation for men in medicine under an agreement that they would settle in back- 
ward and poorly staffed communities. In practice it was found, however, 
that many of these men tended to avoid the very districts where they were 
most needed and that some failed to keep the agreement at all. Without 
condoning the breaking of agreements it may be observed that in the absence 
of suitable economic and hospital facilities one could hardly expect progres- 
sive young doctors to resign themselves to making bricks without straw. In 
spite of chimerical arguments of recent years that somehow economic laws 
have changed, the laws of supply and demand, of human nature, and of op- 
portunity, remain the same as in previous centuries in education as in 
business. 


Education and Medical Research 

The bounding progress of scientific knowledge, to which medicine owes 
much of its own astonishing accomplishments in the amelioration of suffering 
and the saving of lives, has come through the free mental activity of men 
trained to think rationally and at the same time to give free rein to their 
imaginations. While entirely new concepts occasionally necessitate an ex- 
tensive rearrangement of previously held notions, in the main the progress 
of today rests on the labor of yesterday. 

The man who proposes to engage in research requires first a broad gen- 
eral education in order that he may develop an unconscious critical sense, the 
first line of defense against wild and unworkable theories. Some men never 
acquire this discriminative ability nor have they the diligence to learn what 
has already been done, and they fall victims to, and sometimes become pro- 
tagonists of procedures which in the end do harm to the cause of medical 
science. Some even deserve the cynical comment of a celebrated wit: “If 
you steal from one author, it’s plagiarism; if you steal from many, it’s re- 
search.” Manifestly this remark is unfair to good research. It does, how- 
ever, characterize certain reports which masquerade under the name of re- 
search. Inquiry usually will disclose gaps in the early education of such 
authors. 

The benefits of fundamental research, the result of private expenditure of 
some thousands of dollars, have been so overwhelmingly demonstrated in the 
war now ending, that research is confronted with a new problem, that of 
withstanding popularity. It is assumed that since the value of research to 
the nation has been so outstanding, more research will be still better and the 
government should invest millions against the previous privately supplied 
thousands, and go in for the purchase of research in a big way. Varying 
opinions are held as to the advisability of government subsidized research; 
some hold that government funds are needed to reinforce private sources 
now being exhausted by heavy tax burdens; others maintain that the entry 
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of government funds into the research field will itself discourage the further 
contribution of private sources. 

But more important than these questions is that of the method of utiliza- 
tion of these funds. Imagination and ideas cannot be grown to order; they 
come from unsuspected places. After the initial idea or concept is born, 
collateral lines of approach must be explored patiently and often without 
tangible result. The scientific method cannot be forced. And so research 
must be free — free from the demands of today or tomorrow. Such freedom 
is best realized in universities ; workers must be under no compulsion other 
than the inner driving force of their genius. If government funds are to 
be used to advantage, they should be under the direction of universities which 
have already demonstrated their ability to utilize to advantage their own 
funds free from any governmental obligation or political interference. 

Education in Relation to Statistics and Propaganda 

Physicians share with other citizens the necessity of education in the 
interpretation of statistics. It is easy to state only a part of the truth. Re- 
cently the statement appeared, quoting from an authoritative article on nu- 
trition: “Only one American in a thousand is really well fed.” One is led 
to conclude that Americans as a whole are existing on a marginal diet. The 
complete sentence reads “Only one American in a thousand is really well fed, 
in the sense that no further improvement in his physical condition could be 
made by changes in his diet.” While one might challenge the general ap- 
plication of this latter statement, it is clear that the use alone of the first por- 
tion of the sentence is an attempt to influence public opinion by disseminating 
an untruth. 

It is claimed that an alarming percentage of school children fail to meet 
ideal figures of height or weight. Should a couple of pounds over or under 
the average standard or a cavity in one tooth consign an otherwise healthy 
child to the category of an imperfect and therefore defective class ? 

The same kind of misinterpretations of- draft statistics has given the im- 
pression to the uninformed that the American nation physically is about to 
fall to pieces. We have been told that the 4,000,000 rejections of draftees 
indicate a frightful state of medical decrepitude, which requires an immediate 
rearrangement of all medical service. The facts are that only a fraction of 
these rejections were for remediable medical defects. By a sane program 
many defects can no doubt be prevented or remedied, but illiteracy and feeble- 
mindedness can hardly.be cured by any system of medicine. The fallacies 
involved in assuming that the 4,000,000 draft rejections are a fair index of 
the nation’s health are further emphasized by the recent willingness of the 
army, which even now must have able bodied men, to enlist thousands of 
these same men who were previously rejected. 

Still other misquotations and misuse of statistics are made in discussions 
of statistics of morbidity and mortality. League of Nations’ statistics are 
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used without discrimination as to conditions existing in countries under dis- 
cussion. The manufacture of misleading data out of incompletely digested 
statistics seems to be a too common practice in sonie governmental circles. 

In this country in support of a highly desirable nationwide campaign 
against venereal disease, figures on the incidence of syphilis among poor 
negro populations in backward counties In the South were quoted as if the 
same conditions were present in the north central states. The excuse given 
was that people must be shocked into action. 

Special Boards 

The widening scope of medical knowledge, in addition to requiring vastly 
more information and preparation of the modern doctor, has made it neces- 
sary for some to devote still more time and effort in perfecting themselves in 
special departments; therefore special fields developed and more recently 
special examining boards to determine minimal standards of performance 
in these specialties. The operation of the several boards of medical special- 
ties designed primarily for the protection of the public, has resulted in an 
amazing and unanticipated stimulation of thousands of young doctors to 
spend at least five additional years in preparation in their chosen specialties. 
Whether or not they finally pass the boards, the quality of their current and 
subsequent service to the public is greatly enhanced, and a further improve- 
ment of medical public service results. A broad educational foundation will 
assist the young physician to appraise the value in medical practice of the 
many new methods and instruments designed to contribute to accuracy and 
completeness of diagnosis. Some of these, like some drugs, will be found 
valuable; others will be determined inaccurate or misleading. The acquire- 
ment of clinical sense and experience will help the physician to use such ap- 
paratus intelligent!}’- where needed, and to avoid their use as occupational 
gadgets. 

The special boards, unlike boards of state licensure, have no legal status, 
and the participation of any doctor is entirely voluntary. The wide ac- 
ceptance of standards set by special boards often has led organizations and 
hospitals charged with the selection of staffs to require certification by a 
special board as a prerequisite for appointment. With such appointments, 
the boards have nothing to do; they have only set certain standards, for 
certification, of which any organization may avail itself. No doubt there 
are many men of equal ability- and experience who have not cared to apply 
for certification or submit to examination. The educational requirements 
preliminary to admission to examination are suggested by the boards for the 
protection of the candidates, so that they shall not spend five or more years in 
inferior training only to find later when the golden period of opportunity of 
youth has passed, that they have failed. Here, too, it is tragic to observe 
the occasional young doctor who comes for his examination before special 
boards with a reasonable preparation of theory and factual information, full 



MEDICINE AND EDUCATION 


235 


of ambition; idealism and often imagination, but hampered by an evidently 
faulty secondary and premedical education and. .unable adequately to express 
his ideas in intelligible and decipherable English. ' 

Some concern has been expressed over the great increase in physicians 
who are taking board examinations because it is feared that soon there may 
be too many specialists. Here again, it would seem that we may safely de- 
pend on the law of supply and demand. Certainly the desire to acquire ad- 
ditional preparation and facility in a branch of medicine is to be encouraged, 
rather than condemned; the public will gain in better quality of service. 
There is, however, complaint from many patients, that the young doctor hav- 
ing passed his board, now feels that he is relieved of all obligation to care 
for his patients in their homes when they are unable to come to him. While 
the younger physician must conserve his time and strength if he is to con- 
tinue to grow iu medicine, he should not forget that the greatest gratification 
in the practice of medicine is the close patient-physician relationship of the 
family doctor. He will do well not to allow a false estimate of his own 
dignity, nor too much solicitude for his own convenience, or for financial 
gain, to rob him of this jewel among the rewards of medicine. He should 
not assume that by Improving his qualifications for the practice of medicine, 
he has disqualified himself as family advisor and friend. His experience 
will be greatly enriched by his observation of even minor illnesses in the 
home. The better prepared physician of the future will still retain the ideals 
of medicine ; the family doctor will not have passed — he will have improved. 

Medical problems of the future, including prosecution of medical research 
foretoken the necessity of even more educational preparation than is needed 
to meet the problems of our day. Some familiarity with the events and 
thinking of the past will help the physician to understand the significance 
of current social, economic and political changes. A knowledge of history 
will contribute to tolerance, and at the same time will tend to prevent errors 
of judgment incident to emotional thinking. A good general education is 
necessary to the physician of the future, so that with its aid, he may excel in 
his profession, and still more important, he may take a worthy place in the 
citizenship of a democracy in a free society. 



INFECTIOUS MONONUCLEOSIS: REPORT OF AN 
EPIDEMIC IN AN ARMY POST 
Part II 


By Harry F. Wechsler, Lt. Col., Arthur H. . Rosenblum, Capt, 
and Charles' T. Sills, Capt. 

11. The Cardiovascular System. Our knowledge of the possible effects 
of infectious mononucleosis on the heart is extremely meager. The litera- 
ture on this subject is summarized, but not critically analyzed, by Bernstein.^® 
He, however, states that “despite the scantiness of these bits of evidence, one 
wonders whether certain of the so-called rheumatic hearts encountered in 
individuals with no history of rheumatic feyer or its equivalents, may not 
date back to a seizure of infectious mononucleosis.” 

In 1914, two English physicians, Pruen and Kirkland,®^ under the title 
of “Epidemic Cervical Adenitis with Cardiac Complications,” reported their 
observations on a large number of cases which they had seen in 1912. The 
former observer had 14 cases with cardiac complications out of a total of 60, 
while the latter had 10 per cent of myocardial or endocardial involvement in 
several hundred cases. The disease they describe has little resemblance to 
infectious mononucleosis and no blood counts were taken. Indeed, the 
authors themselves did not believe they were dealing with infectious mono- 
nucleosis but with a streptococcus infection. Smears of the throats showed 
streptococci and blood culture in several cases grew the same organism. 

Longcope,®® in 1922, reported 10 cases of infectious mononucleosis, two 
of whom had premature contractions. The first case, a woman of 30, can be 
dismissed, as no further observations were made. The second, however, is 
more interesting. An Italian girl of 12, following a tonsillectomy 19 days 
before admission, had intermittent fever, malaise, constipation and occa- 
sional vomiting. . Five days before admission, she developed a red, macular, 
generalized rash and abdominal pains, which were at times confined to the 
right side. She had had frecjuent attacks of tonsillitis previously, and six 
months before admission she had had pains in the right shoulder without 
fever for one month. Physical examination showed a macular rash on the 
abdomen, slight injection of the throat, enlarged submaxillar}^ axillary and 
inguinal nodes, small but tender posterior cervical nodes, a soft systolic mur- 
mur at the apex, some accentuation of the pulmonic second sound and pre- 
mature contractions. The blood count was characteristic of infectious mono- 
nucleosis with the exception of the red blood cell count. In the space of 
three days, there was a drop in the red count from 7,140,000 to 3,800,000 
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and in the hemoglobin from 80 per cent to 68 per cent. Such a drop does 
not occur in infectious mononucleosis without the presence of a complication 
and one must, therefore, either doubt the correctness of the diagnosis or con- 
clude that the infectious mononucleosis was complicating some other illness 
such as rheumatic fever. An electrocardiogram is reported in this case as 
showing a P-R interval of 0.14 to 0.16 sec., ventricular premature contrac- 
tions and an inverted T-wave. As no lead is mentioned, the significance 
of the inverted T-wave must remain in doubt. 

In 1930 Du Bois ““ reported the case of a 26 year old male with infectious 
mononucleosis who developed an extensive empyema of the right pleural 
cavity. At autopsy, a rheumatic-like vegetation was found on the mitral 
valve. Although the pleural fluid was said to be sterile, it is highly probable 
that the empyema was due to a secondary infection and could also have been 
the cause of the endocarditis. 

Finally, Bradshaw,^® in 1931, reported the case of a young girl of 17, who 
was known to have had a normal heart previously and who, as rapidly as six 
weeks after the recovery from an attack of infectious mononucleosis, was 
found to have definite evidence of mitral stenosis. The clinical description 
and the blood counts could very well fit a case of infectious mononucleosis 
with jaundice, except that the author states that only rarely was a morpho- 
logically abnormal lymphocyte found. The rapidity with which evidence 
of mitral stenosis was discovered after her illness and the persistence and 
rapid progression of the lesion would favor the view that the murmur had 
been present prior to her attack of infectious mononucleosis rather than 
secondary to an acute valvulitis. It is well known that the murmur of mitral 
stenosis is frequently difficult to hear or is even inaudible at times. 

Our attention ivas directed to the heart in infectious mononucleosis by 
the unexpected discovery of a markedly prolonged P-R interval in an other- 
wise typical case. This case will be described in detail. 

Case Report 

A negro soldier, aged 29, was admitted on September 7, 1943, with the complaints 
of sore throat, chills, fever, headache, nausea, vomiting and pains in the epigastrium. 
These symptoms began abruptly the day previously. He had malaria in 1933, with 
no recurrence since. In 1941, he was treated for “low blood pressure” because of 
dizziness. He had been admitted to this hospital on May 17, 1943, for a non-specific 
urethral discharge. During his stay, he complained of epigastric pains, bloating and 
Ijclching. A gastrointestinal series and gall-bladder roentgen-rays were negative. 
A gastric analysis revealed a low acidit}% He was discharged to duty on July 2, 1943. 

^ On admission, his temperature was 103° F. and his pulse rate 94. Physical ex- 
amination revealed a well-developed and well-nourished male adult, who looked 
acutely ill. The pharynx and tonsils were injected. There was a moderate gener- 
alized lymphadenopathy. The spleen was palpable one finger’s-breadth below the 
costal arch. The rest of the examination was essentially negative. 

The blood count on admission was: white blood cells 10,700; neutrophiles 89 oer 
cent, lymphocytes 10, eosinophiles 1. Serial blood counts revealed a progressive 
decrease m Ins total white blood cell count and a rising mononucleosis. Large num 
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bers of “leukocytoid” lymphocytes were present. The white blood cell count on Oc- 
tober 6, 1943 was: white blood cells 5,900; neutrophiles 33, lymphocytes 67. The 
heterophile antibody agglutination titer on September 10 was 1 : 56 and on October 6 
1:448. 

He had a fever for but two days and remained afebrile thereafter. On Septem- 
ber 11, four days after admission, he complained of sharp precordial pains. Because 
of a heart rate of 44 and a marked sinus arrhythmia, an electrocardiogram was taken. 
It showed a P-R interval of 0.24 sec. and a rate of 40. 

He continued to complain of occasional precordial pains. The bradycardia per- 
sisted. A faint soft systolic murmur was audible over the ape.v. Serial electrocardio- 
grams (figure 6) showed an increasing degree of heart block. On November 6, the 
P-R interval was 0.44 sec. In December and the early part of January (figure 7), a 
second degree heart block was present, usuallj' with a 7 : 4 ratio. Thereafter, the P-R 
inter^^al varied between 0.36 sec. and 0.42 sec. 

The erythrocyte sedimentation rate, which was 29 mm. in one hour on admission, 
rose to 56 mm. a week later and then remained within normal limits, e.xcept for a read- 
ing of 25 mm. on November 22 and of 35 mm. on December 3. The blood Kahn test 
was negative. No sickling was present. Bacterial agglutination titers were: E. 
fyphosa 1:80; Para A and B, negative; B. abortus^ negative; Proteus OX-19, nega- 
tive. Throat cultures for Streptococcus hemolyticus were negative. An anti-fibrinoly- 
sin titer, performed four months after the onset of his illness was 2 plus and then 
gradually became negative. Roentgen-rays of the chest showed a moderate increase in 
the size of his heart by November. 

After the first few weeks he had no complaints. A diastolic murmur was never 
audible. The bradycardia, systolic murmur, moderate enlargement of the cardiac 
shadow and a normal sedimentation rate were present on his discharge, eight months 
after the onset of his illness. 

Because of this striking and unusual case, electrocardiograms were taken 
of 223 patients in this series. Excluding deviations of the S-T segments, 
low voltage and minor slurring of the QRS complexes, S3 patients had ab- 
normal electrocardiograms, 23 per cent of the group. These patients were 
closely observed, and the analysis of our findings is summarized. 

Previous History: There were six patients with a past history suggestive 
of rheumatic fever. Three of these had suffered from a definite poly- 
arthritis, one had scarlet fever at the ag.e of five and pains in the knees at the 
age of 13, one had vague rheumatic pains in the legs between the ages of 
seven and 12, and the last had an attack of swelling and weakness of the 
right knee, unaccompanied by fever, four or five years prior to admission. 
One patient, without a history of rheumatic fever, had been found to have 
a heart murmur three years previously. 

Clinical Course: In general, there was little to differentiate this group 
from those with normal electrocardiograms. Those patients with acute 
onset and febrile course were more severely ill, and their temperatures tended 
to reach a higher peak. There were 49 per cent of this group with tempera- 
tures of 102° F. and over, as against 32 per cent for the series as a whole. 
On the other hand, thei'e were 13 cases who were afebrile during their hos- 
pital stay. There was a greater tendenc}- toward relapses of the infectious 
mononucleosis, eight of the group suffering such a relapse. There were no 
cardiac syauptoms, except for an occasional patient who complained of inter- 
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Fig. 6. Fig. 7. 

Fig. 6. Electrocardiogram taken Oct. 11, 1943. The rate is 75 and the P-R interval 0.32 sec. There is a blocked auricular premature 
sj'stolc in Lead II. . . • t j 

Fig. 7. Electrocardiogram taken Jan. 3, 1944. The rate is 60 and the P-R interval 0.40 sec. A ventricular complex is dropped in Lead 
III and i.s followed by a complex with a normal P-R interval. 
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mittent sharp precordial pains. The other manifestations of the disease were 
as varied as for the series as a whole. There were two patients with pneu- 
monia, one of whom showed a polymorphous type of eruption in addition. 
Six others of the group had eruptions, three scarlatiniform, two morbilliform 
and one maculopapular. There were two patients with jaundice and one 
with nephritis. 

Cardiac Findings: Abnormal physical findings relative to the heart were 
scanty. Cardiac enlargement was demonstrable in only three of the cases. 
In one there was a history of a “murmur discovered three years previously.” 
A presystolic murmur was audible, and on roentgen-ray the left auricle was 
prominent, the left ventricle was slightly enlarged, and the cardiac shadow 
was 12.5 per cent above the predictable size for his height and weight. A 
patient with a persistent hypertension showed slight enlargement of the left 
ventricle. The only case in which there was no evident cause for cardiac 
enlargement was the one described in detail above. The enlargement was 
22 per cent above the predictable size. 

A faint systolic murmur was audible over the precordium in 22 cases. 
It was usually loudest over the apex and of short duration. It varied in 
intensity with exercise and position and was heard best in the left lateral 
position. 

Premature contractions were noted in five cases, in one of whom they 
were definitely known to have been present prior to the onset of the present 
illness. 

A bradycardia and sinus arrhythmia were practically always present after 
the fever had subsided. They persisted as long as the abnormal electro- 
cardiographic changes were demonstrable and occasionally for a longer 
period. 

Laboratory Data: The blood counts, the percentage of “leukocytoid” lym- 
phocytes and the heterophile antibody agglutination titer were not signifi- 
cantly different from those in the other cases in this series. Repeated erythro- 
cyte sedimentation rates showed an increased rate at the onset in those with 
acute manifestations of the disease. The range was between 20 mm. and 66 
mm. in one hour. After the temperature returned to normal and in the in- 
sidious cases the sedimentation rate was Avithin normal limits and remained 
so in the great majority in spite of varying electrocardiographic findings. In 
a few of the cases wKo were observed for many months, there Avere occasional 
slight irregular rises in the sedimentation rate. The blood Kahn test Avas 
negative in all. Throat cultures Avere performed in 28 of the group and 13 
Avere positive for Streptococcus hemolyticus. Through the courtesy of Dr. 
William S. Tillett, Avho furnished us with a strain of hemolytic streptococcus 
knoAvn to be highly active in the production of fibrinolytic substances, serial 
anti-fibrinblysin titers Avere performed in 23 cases according to his method.’’'^ 
Unfortunately, anti-streptolysin titers could not be done. In 16 of these 
there Avas unmistakable evidence, of the presence of anti-fibrinolysins in the 
circulating blood. One plus reactions, present in six cases, Avere disregarded. 
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Fig. 8. Isoelectric T,; low voltage Tj; T3 upright; T* inverted. 
Fig. 9. Low voltage T, ; T- and Ts inverted. 
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Only one case was completely negative on repeated examinations. The anti- 
fibrinolysin titer usually reached its height in three to four weeks and then 
gradually decreased. The maximum titer was 4 plus in 1 1 ; 3 plus in 2 ; and 
2 plus in 3. Positive throat cultures for Streptococcus hemolyticns were 
not always found in those cases with a rising anti-fibrinolysin titer. 

Electrocardiograms: An electrocardiogram was taken within a few days 
after hospitalization. Routinely, the tracings consisted of the three standard 
limb leads and the apical chest lead, all taken in the recumbent position. 
Serial tracings, usually at five day intervals, were made in all who exhibited 
any deviation from the normal and in many whose initial electrocardiogram 
was normal. Abnormalities of the T-waves did not develop in any tase sub- 
sequently, if they had not been present on the initial tracings. This was not 
true of the prolonged P-R intervals, although the majority followed this rule. 
There were records of electrocardiograms taken during a previous hospitali- 
zation in only two of the abnormal group and in both of these they were nor- 
mal. The 53 patients with abnormal electrocardiograms could be con- 
veniently divided into three groups : Abnormal T-waves, 39 ; prolonged P-R 
interval, 8; prolonged P-R interval and abnormal T-waves, 6. Changes in 
the voltage of the QRS complexes or in the S-T segments were not con- 
sidered as of significance and were not listed as definitely abnormal. 

The T-waves were either abnormally low, isoelectric or inverted (figures 
8 and 9). When involved, the T-waves in all leads were affected but not to 
the same degree. Ti showed the greatest change in all but three. In the lat- 
ter, T 2 showed the greatest depression. In 13 cases with abnormality of Ti, 
the other T-waves were not abnormal but increased in amplitude as Ti im- 
proved in voltage. Ten of the group were discharged from the hospital as 
soon as their tracings returned to normal. The remaining 29 were observed 
for longer periods and all exhibited a peculiar waxing and waning of the T- 
waves (figures 10 and 11). These repeatedly became taller or upright, and 
at times reached 1 mm. in amplitude but then reverted to their original ap- 
pearance. Many of these cases wei'e under observation for as long as six 
months without essential change in this cycle. It is possible that the 10 
patients who were discharged soon after their tracings were found to be 
normal, might also have exhibited this phenomenon’ if further tracings had 
been taken. The abnormal T-waves were not appreciably affected b} 
changes in position, respiration or large doses of belladonna. 

The 14 exhibiting a prolongation of the P— R interval (figure 12), with 
or without associated T-wave changes, can be considered together as the 
behavior of the abnormal T-waves did not differ from that already described. 
Included in the group are two patients whose P— R interval increased from 
0.16 sec. to 0.20 sec. without a change in the heart rate and which, a week 
later, returned to 0.16 sec. In the remaining 12 cases, the P-R interval 
ranged between 0.22 sec. and 0.40 sec. Second degree heart block occurred 
temporarily in two. The interval varied considerably during the period of • 
observation and was unaffected by exercise or belladonna. Besides the two 



243 







244 


II. F. WECHSLER, A. H. ROSENBLUM, AND C. T. SILLS 


cases mentioned above, the P-R interval became normal in five additional 
patients in from 28 to 55 days, with an average of 40 days. In the remain- 
ing seven cases, a prolonged P-R interval was still present on discharge, four 
to nine months after the onset of their illness. The T-waves exhibited the 
same waxing and waning as previously described for the first group. They 
were within normal limits on discharge in four and persistent in two. 

There were many other findings in the electrocardiograms which were 
considered to be either not definitely abnormal or preexistent. There were 
many with low voltage of the QRS complexes. Five showed abnormal de- 
pressions of the S-T segments; one in all three leads and the others in S-To 
and S-T3. There were eight cases with premature contractions, five 
auricular in origin. Three of these were unassociated with other abnor- 
malities and were not considered as significant. There were two cases of 
nodal rhythm which reverted to normal sinus rhythm during convalescence. 
One patient exhibited a short P-R interval and a prolonged QRS. He had 
a marked funnel breast, and there was no history of paroxysmal tachycardia. 
One patient, with the findings of an old mitral stenosis, showed a right ven- 
tricular preponderance. 

The interpretation and the significance of the cardiac findings in this epi- 
demic require critical evaluation. It does not seem likely that they were 
merely coincidental, in view of the large percentage of patients affected, tlie 
normal electrocardiograms in two of the patients prior to the onset of their 
illness and the appearance of prolonged P-R intervals during the course of 
the disease. These facts, however, do not eliminate the possibility of the co- 
existence of two independent diseases, especially the possibility that in- 
fectious mononucleosis was complicating rheumatic fever. 

Although it is manifestly difficult to exclude a disease of unknown etiol- 
ogy without postmortem examination, the clinical picture had no resemblance 
to rheumatic fever as ordinarily encountered with the possible exception of 
the low-grade continuous type. There was no demonstrable latent period 
between the upper respiratory infection and the electrocardiographic findings 
and in spite of the persistence or increase in these findings, the patient never 
appeared ill. After the first few days there was a complete lack of con- 
comitant evidence of rheumatic activity, such as fever, leukocytosis or in- 
creased sedimentation rate. They all manifested a persistent bradycardia 
after the acute phase of the illness had subsided. Polyarthritis or rheumatic 
nodules did not appear in a single individual. The systolic murmur, when 
audible, remained entirely unchanged throughout the period of observation. 
Moreover, the presence of hemolytic streptococci in the throats or cervical 
glands of patients with infectious mononucleosis was frequently described by 
the early investigators of this disease.®®’ ®® Indeed, the German clinicians 
were quite uniformly of the opinion that a streptococcus was the important 
etiologic agent.® This view was based on the appearance of the throat, the 
predominance of streptococci in the flora of the upper respiratory tract and 
the occasional occurrence of a hemorrhagic nepliritis or a scarlatiniform 
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Fig. 11. (a) T, is normal and T™ abnormally low. 

(b) The same patient, three weeks later. T; is now inverted and Ti abnormally low. 
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Fig. 12. The rate is SO. The P-R interval in Lead II increases progressively from 0.28 

sec. to 0.40 sec. 


eruption. _ In the more recent literature, cases have been reported that have 
been ushered in by a typical beta hemolytic streptococcus tonsillitis.^®’ A 
rising anti-fibrinolysin titer in the circulating blood of a significant number 
of the group does not necessarily indicate more than the frequency with which 
these organisms acted as secondary invaders in infectious mononucleosis. 
Besides, a rising anti-fibrinolysin titer can be present in streptococcus sore 
throat, scarlet fever or rheumatoid arthritis without evidence of cardiac 
involvement. 


It is tempting to ascribe the condition to an overactivity of the vagus 




absence of fever, leukocytosis and increased sedimentation rate, the prolonged 
P— R interval and the waxing and waning of the T-waves. A soft, systolic 
murmur at the apex is not an infrequent finding in neurocirculatory asthenia 
and in psychoneurotics with similar symptoms. Symptoms of neurocircu- 
latory asthenia are known to occur after acute infections and prolonged P-R 
intervals and abnormal T-waves have been described in this s}'ndronie.®‘ 


However,- one would have expected belladonna to have caused these changes 
to revert to normal. Belladonna was exhibited in increasing doses until 
toxic manifestations appeared and in some cases for long periods. Atropine, 
h}qiodermically. was not used. Even if it were granted that atropine in large 
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closes, hypodermically, might have abolished the electrocardiographic abnor- 
malities, this in itself would not eliminate the possibility of myocardial in- 
volvement as it can abolish the prolonged P-R interval in rheumatic fever, 
where myocardial involvement is the rule.'’’" Atropine has also abolished a 
recurrent complete heart block, yet autopsy showed a badly diseased bundle.®” 

. In conclusion, it can only be stated that although an autonomic imbalance 
is a strong possibility, actual involvement of the myocardium or its arteries 
cannot be excluded. Cases exhibiting the syndrome must be observed for 
many years and examined at post-mortem if possible, before the problem is 
finally elucidated. 

12. Kidney. From the literature, the frequency with which the kidneys 
are involved in infectious mononucleosis varies greatly. Bernstein in his 
65 cases had none, whereas Tidy and Morley reported an incidence of 6 per 
cent in the 270 cases which they collected. 

In our series, there were 17 cases with abnormal urinary findings or an 
incidence of 3 per cent. The abnormal constituents were red and white 
blood cells, albumin, and hyaline and granular casts. They occurred either 
at the onset or within the first week of the illness. The course was uni- 
formly benign with rapid return to normal, usually within seven to 10 days. 
None developed oliguria, edema, elevated blood pressure, cardiac dilatation, 
nitrogen retention or impairment of urinary function. In two cases of frank 
hematuria, the intravenous pyelograms performed during convalescence were 
normal. 

In four cases there was macroscopic’ hematuria. It occurred at the onset 
of the illness in all, persisted for two or three days, and was then followed 
by microscopic hematuria for five to seven days. Microscopic hematuria 
alone was reported in seven cases. One patient with microscopic hematuria 
developed a morbilliform rash, while another later developed jaundice. 

Increased numbers of white blood cells were found in all. In one case 
the urine was loaded with pus cells and suggested a pyelitis. 

The albuminuria, which was present in all of the 17 patients, varied 
between 1 plus and 4 plus. It was not always proportionate to the hema- 
turia, as in five cases there were no red blood cells found. In one of the 
latter, the albumin was 4 plus. 

Casts were present in small numbers. They were usually of the hyaline 
variety. Granular casts were found in five cases. 

Throat cultures were taken in five of the cases. Three were positive 
for Streptococcus hcmolyticus. Anti-fibrinolysin titers were not performed. 

13. Skin. An extraordinary variety of exanthemata have been observed 
in this disease. Although macular and maculopapular eruptions are the 
most common, er}’thematous, urticarial, petechial, purpuric and vesicular 
types have also been described."”’ ”” A case with lesions resembling erythema 
nodosum has been reported.”" The frequency with which these eruptions 
have appeared has varied considerably. In the London epidemic of 1930 
an eruption was present in practically every case,”-’ ^ (f) whereas in the re- 
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cent English epidemic * the incidence was only 4 jper cent. In collections of 
sporadic cases, the incidence of eruptions has been as follows : Contratto,®^ 
5.1 per cent; Sadusk,®° 7 per cent; Bernstein,^® 9 per cent; Lyght,®" 17 per 
cent; Templeton and Sutherland,®® 18.5 per cent. 

Dermatologic manifestations occurred in 92 or 16 per cent of the patients 
in this epidemic. In an additional 16 patients a chronic dermatosis flared 
up or reappeared during the course of the illness. The eruptions were of 
many varieties and were often difficult to differentiate, especially when one 
variety blended into or followed another. We have classified the eruptions 
we have seen into the following types: (a) macular, (b) morbilliform and 
scarlatiniform, (c) maculopapular, (d) polymorphous, (e) nodular, (f) 
vesicular, (g) urticarial, (h) hemorrhagic, (i) alopecia. 

a. Macular. This eruption appeared between the second and fourth day 
of the disease and was easily overlooked. There were two sub-types: a 
diffuse, red mottling, involving primarily the trunk and small faint-red 
macules scattered over the chest and abdomen and occasionally the extrem- 
ities. The first type, of which there were four examples, faded very rapidly, 
usually within 24 hours. The second, of which there were five cases, closely 
resembled rose-spots, appeared in a single crop, blanched on pressure, were 
few in number and faded in a few days. There was no desquamation in 
either group. 

h. Morbillifonn and Scarlatiniform. This was the most frequent erup- 
tion and was also subdivided into two types. The first, consisting of 18 
cases, was indistinguishable from the morbilliform rash of German measles. 
It appeared from the second to the fourteenth day of the disease. The lesions 
were numerous, diffuse, often confluent and involved both the trunk and 
extremities. As the clinical and hematological findings in German measles 
are so similar to those of infectious mononucleosis, the differentiation de- 
pended largely upon the Davidsohn absorption test. That it is impossible 
to distinguish between the two conditions in most instances without labora- 
tory aid has been emphasized by other authors.®®’®'’’®® It is of interest in 
this connection that Glanzmann,^ because of this similarity, postulated a 
close relationship between the viruses of the two diseases. It is in this group 
that the highest mononuclear counts were observed. In one case in which 
the disease occurred during convalescence from an acute cellulitis of the left 
foot, associated with lymphangitis and lymiphadenitis of the femoral lymph 
nodes, the mononucleosis reached a peak of 95 per cent of a total white count 
of 19,300. In another, which occurred during convalescence from menin- 
gococcic meningitis in a patient who had the largest glands in this series, the 
mononucleosis was reported as 100 per cent of a total white count of 3,400. 
The second type, consisting of nine cases, was indistinguishable from that of 
classical scarlet fever, including a positive Schultz-Charlton test. As many 
of the clinical features of infectious mononucleosis, such as the sore throat, 
enlarged cervical lymph nodes, mild, generalized lymiphadenopathy and a 
palpable • spleen are, or can be, present in scarlet fever, the differentiation 
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depended upon the hematological and serological findings. The blood counts 
early in the disease were usually not conclusive, but serial blood counts re- 
vealed a progressive mononucleosis with large numbers of “leukocytoid” 
lymphocytes. This, in conjunction with a rising heterophile antibody ag- 
glutination titer and a positive Davidsohn absorption test, established the 
diagnosis. In eight of these nine cases, throat cultures were positive for 
Streptococcus hcmolyticus and one wonders whether the scarlatiniform erup- 
tion was not due to secondary invasion by the streptococcus. Streptococcus 
hcmolyticus was cultured from the throats of other patients with infectious 
mononucleosis during the period of this study, who did not develop this 
eruption, but it is well-known that streptococcus sore throat is accompanied 
by a rash in only a small percentage of cases. The positive Schultz-Charlton 
tests in every member of this group are difficult to explain on other grounds 
and militate against the possibility that an erythrotoxin is produced by the 
etiologic agent of infectious mononucleosis or by some other secondary 
invader. Unfortunately no anti-fibrinolysin or anti-streptolysin titers were 
performed in these cases. The eruption appeared with the onset of the dis- 
ease in all but two cases, in whom it was delayed until the third and fourth 
day respectively. Typical desciuamation occurred in all of the nine, cases. 
Priest described this phenomenon in one of his cases. 

c. Maculo papular. There were 20 cases in this group. Although the 
lesions were discrete, they were not solitary and tended to have a patchy 
distribution on the upper and lower extremities as well as on the trunk. 
They were not so diffuse and symmetrically distributed as the morbilliform 
and scarlatiniform type, were more persistent and had an annular or cir- 
cinate configuration. They closely resembled the eruptions of pityriasis 
rosea or secondary syphilis, but were considerably more pruritic than the 
usual examples of the former. The lesions usually appeared on the second 
or third day of the illness and in one of two forms. The first presented vari- 
sized, oval or rounded, scaling lesions with fine papular border and central 
clearing. They were quite profuse, especially on the extremities and were 
slightly more erythematous and had a heavier scale than the lesions of 
pityriasis rosea. The second variety exhibited vari-sized but larger, 
rounded, configurated lesions that had a tendency toward confluence with 
the formation of large patches. The centers were always macular and 
papular with a moderate or heavy scale and the borders at times showed 
signs of vesiculation. They were usually quite erythematous and were more 
pruritic than the first variety. 

d. Polymorphous. There were 13 cases of this type. The lesions ap- 
peared from the first to the eighth day of the illness, and in a few were pre- 
ceded by a morbilliform eruption. The lesions resembled those of erythema 
multiforme and were macular, papular, vesicular and occasionally bullous in 
character. They were profuse and involved the trunk, extremities, face and 
mucous membranes. The mucosal involvement, which was present at some 
time during the eruption in all, was occasionally severe, with extensive buccal 



250 n. K. WEcnsLEu, a. n. rosenblum, and c. t. sills 

and gingival ulcerations. As a group, they represented the most serious 
skin manifestations and the patients were all very toxic. 

c. Nodular. There were only two examples of tJiis type. Tlie lesions 
were typical of those seen in erythema nodosum and were confined to the 
anterior surfaces of the legs and knees. They appeared on the sixth and 
ninth day of the disease in these two cases and involuted with slight pig- 
mentation and no searring. In the case reported by Lohe and Rosenfeld,”’ 
the lesions appeared three and one-half weeks after the onset of the illness. 

f. Vesicular. This group consisted of 11 cases, six of herpes labialis, 
four of herpes progenitalis and one of herpes zoster. In the case with herpes 
zoster, grouped vesicular and bullous lesions on an inflammatory base ex- 
tended from the origin of the twelfth rib near the spine around the left flank 
to just below the umbilicus. The herpes progenitalis at times was difficult 
to differentiate from primar}' syphilis, especially when complicated by an 
erosive balanitis. The latter occurred in two of these cases, and in one a 
false-positive Wassermann reaction added further difficulties. 

g. Urticarial. Pruritus was a common but evanescent symptom in all 
cases with skin manifestations and often preceded the eruption, serving at 
times as a help in the differential diagnosis. In five cases urticaria was the 
only eruption, while in several others it was present before the onset of the 
other types of lesions. The wheals were not of the giant variety, but of the 
small papular type. They appeared in crops, usually very early in the illness 
and disappeared in from five to 14 days. Dermographism was a frequent 
finding. 

h. Hemorrhagic. Hemorrhagic skin manifestations were rare although 
carefully sought. A few petechiae were found in three cases, on the lower 
extremities, the chest and back, respectively. One was associated with 
epistaxis and petechiae on the soft palate. Purpura was not encountered. 

i. Alopecia. In two cases small bald spots in the scalp occurred in asso- 
ciation with the illness. No history of emotional shock or other predispos- 
ing factors was elicited. The lesions took several months to clear up com- 
pletely. This small group may have been merely a coincidental alopecia 
areata. We have included them in the skin manifestations, because they may 
represent a neufotropic involvement akin to the herpetic lesions or a sympto- 
matic alopecia as a part of a systemic infection. 

As would be expected in so large a series, infectious mononucleosis oc- 
curred in soldiers suffering from a great variety of skin diseases, and the 
effect of this illness on the latter is interesting.- The lesions of acute derma- 
titis, dermatophytosis, scabies, psoriasis and lichen planus remained un- 
affected while those of the seborrheic and eczema-dermatitis group showed 
marked exacerbations or recurrences. 

A biologic false-positive serologic reaction for syphilis occurred in only 
one of the entire group, a patient with a polymorphous eruption and pneu- 
monia. All four of the cases with eruptions in the series reported by 
Sadusk had a transiently positive reaction for syphilis and the author 
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believes that it is more apt to occur in such cases, in his study, the tests 
were repeated at frequent intervals, in some cases as often as every other day, 
as compared to the single examination performed in the great majority of 
our cases. In spite of this, one would have expected a larger percentage of 
positive tests if such a marked relationship existed between the two phe- 
nomena. 

In conclusion, it may be pointed out that the great majority of the skin 
manifestations were of the type usually classified as toxic eruptions of dermal 
origin, and represented varying degrees of reaction on the part of, the skin 
to toxins or allergens. Medication could be excluded in their etiology. All 
were treated symptomatically with the exception of the severely ill ones, such 
as those with polymorphous or scarlatiniform eruptions. In all of these, the 
skin lesions were already present. when sulfadiazine was exhibited. 

14. Central Nervous System.. Involvement of the central nervous sys- 
tem has been known since 1931 and has been receiving increasing atten- 
tion since that time. The situation, however, is confusing. The clini- 
cal picture is that of meningitis, encephalitis or both. It has been stated 
that clinical signs of a serous meningitis may be present with normal spinal 
fluid findings and, conversely, that abnormal spinal fluids may be found in 
the absence of clinical signs of meningitis. It has also been reported that 
the blood and spinal fluid findings may not occur until late in the course of 
the illness, so that early taps are not conclusive, and that clinical manifesta- 
tions of infectious mononucleosis, such as lymphadenopathy and a palpable 
spleen, may not appear until the cerebral symptoms are almost gone.'^^ In 
addition, owing to the enlargement of the cervical glands, pain in the back of 
the neck is not infrequent. When this is severe, it may be accompanied by 
voluntary rigidity and simulate a meningitis. 

In nine of our cases because of severe headache, usually frontal, and mild 
to moderate nuchal rigidity, a spinal tap was performed. The spinal fluid 
was normal in six. Of the remaining three, the spinal fluid contained 12 
lymphocytes but was otherwise entirely negative in one. In another patient, 
who was semi-stuporous on admission, it was under increased pressure, while 
in the third, it showed definite and striking abnormalities. The spinal taps 
were not repeated in eight patients as the presenting symptoms and signs dis- 
appeared rapidly. The last case is cited in brief. 


An Italian prisoner of war, 24 years of age, was admitted with a history of severe 
frontal headache and vomiting of three days’ duration. His temperature was 100 6° 
F., and a- follicular tonsillitis was present. His temperature dropped to normal on the 
second day and although he remained afebrile for five days, the headache not only 
persisted but became violent. It was associated with hyperirritability, hypersensitivity 
of the extremities and mild nuchal rigidity. He developed a severe stomatitis and 
gingivitis, smears from which were positive for Vincent’s organisms. The anterior 
and posterior cervical, the supraclavicular and axillary nodes Were enlarged and tender 
The liver and spleen were not palpable. Neurological examination was negative 
e.xcept for slight haziness of the optic disc borders. A spinal tap, performed on 
ninth hospital day. showed 524 white blood cells. 517 of which were lymphoevtes The 
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globulin was 4 plus; sugar, 104 ing. per cent; chlorides, 540 ing. per cent; total protein, 
284 mg. per cent; colloidal gold, negative; Wassermann reaction, negative. 

His headache was greatly relieved by the puncture, but continued to recur in sudi 
severity that it had to be repeated at frequent intervals and always with marked relief. 
The pleocytosis and increased protein gradually decreased. The final tap, performed 
on the sixtieth hospital day, showed 64 cells, of which 63 were lymphocytes. The 
globulin was negative, sugar 67 mg. per cent; total protein 34.6 mg. per cent; col- 
loidal gold, 1111000000. 

,The white blood cell count, shortly after admission, was 24,500 with a differential 
of neutrophiles 92 per cent, lymphocytes 7 per cent and monocytes 1 per cent. The 
white blood cells rapidly decreased to 9000, and the lymphocytes rose to 49 per cent, 
many of them “leukocytoid.” The heterophile antibody agglutination titer rose to 
1 :224. There were no sequelae. 

In summary, the clinical picture resembled that of lymphocytic chorio- 
meningitis. The high total protein content of the spinal fluid would speak 
for cerebral involvement, although the neurological examination was nega- 
tive for signs of localization. The initial spinal puncture, performed on the 
twelfth day of the disease, exhibited the most marked changes. The abnor- 
malities of the spinal fluid then gradually diminished, the pleocytosis persist- 
ing for a longer time than the increased protein. A salient feature was the 
repeated relief of symptoms on withdrawal of spinal fluid and the relative 
well-being of the patient in spite of the severe headache. 

The only other neurological manifestation was a severe, right brachial 
neuritis in a white officer, 29 years of age. He was admitted with a history 
of sore throat, chills, fever and 'dizziness of four days’ duration. The 
pharynx was injected, the cervical glands markedly enlarged and the spleen 
palpable. His temperature on admission was 104° F. and then gradually 
subsided to normal on the fifth hospital day. The highest mononucleosis 
was 72 per cent and the maximum heterophile antibody agglutination titer 
was 1 :1792. The brachial neuritis made its appearance on the seventh hos- 
pital day. He was treated with physiotherapy, large doses of vitamin Bi and 
sedatives and the symptoms cleared completely in two weeks. A spinal tap 
was not done.. 

15. Other Organs. Although scleral injection was frequent, an actual 
conjunctivitis was recorded in only 12 instances. It occurred early in the 
course of the disease and was follicular in character. Rarely, the bulbar con- 
junctiva was fiery red and was accompanied by photophobia. 

The salivary glands, testes and thyroid were not involved in any case. 

16. Relapses. A relapse occurred in 50 patients or 9 per cent of the 
series. A second relapse took place in four. The duration of the afebrile 
period for the 54 relapses varied between one and 27 days. The interval 
between the attacks for all relapses is shown in table 6. Relapses were most 
frequent during the first week, when 65 per cent occurred. The- relapses 
were usually milder than the original attack and followed the same pattern. 
Occasionally, however, they were more severe and new manifestations ap- 
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peared. In one case, a scarlatiniform eruption appeared with the relapse. 
The duration of fever in the relapse varied between one and 1 1 days. 

17. Incubation Period. There is a wide divergence of opinion concern- 
ing the period of incubation.^® The accumulation of reliable data relating to 
this period during the epidemic presented certain difficulties. In a disease 
as widespread as this and containing a great many insidious and mild cases, 
the possibilities for contact were obviously numerous. Acute attacks of 
infectious mononucleosis occurred in patients hospitalized for other condi- 
tions but here also, multiple exposures could not be excluded. It has al- 
ready been stated that practically every patient in the hospital at the height 
of the epidemic showed some abnormal l)^mphocytes on blood smear. It 
was, therefore, decided to determine the interval between the arrival of the 
organization on the post and the earliest appearance of the disease among its 
members. There were many such organizations who arrived after the epi- 
demic was in progress and in the great majority of these, this interval was 


Table VI 
Relapses 


Days 

Afebrile 

Number of 
Cases 

Days 

Afebrile 

Number of 
Cases 

Days 

Afebrile 

Number of 
Cases 

1 

6 


1 

19 

2 

2 

8 


2 

20 

2 

3 

5 


0 

21 

1 

4 

6 


1 

22 

0 

5 

4 

14 

1 

23 

0 

6 

2 

15 

2 

24 

2 

7 

2 

16 

1 

25 

1 

8 

2 

17 

2 

26 

0 

9 

2 

18 

0 

27 

1 


nine days. In a few, cases occurred as early as seven or eight days. As 
the day of onset of the disease was usually not the day of admission to the 
hospital, the patient’s history had to be utilized in most instances. 

18. Laboratory Findings. A. Blood. Before discussing -the hemato- 
logical findings, it must be reiterated that the patients were admitted to the 
hospital in various stages of the illness, that a considerable number were 
asymptomatic and that many had but one or two blood counts. Our analy- 
sis, therefore, cannot be compared to the published collections of sporadic 
cases, which consisted almost entirely of those with such marked clinical 
manifestations that the disease was suspected or recognized and which were 
usually studied more completely. 

The initial, total leukocyte count for the entire series was between 6,000 
and 9,000 in 46 per cent, above this level in 34 per cent and below it in 20 
per cent. A better conception of the behavior of the leukocyte count is 
gained by the exclusion of the insidious cases and the tabulation of the acute 
cases according to the day of the disease in which the primary blood count 
was performed. The typical sequence was an initial, transient leukocytosis 
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varying between 10,000 and 20,000, or a normal count followed by a drop 
to either normal or leukopenic values. With these initial counts, the per- 
centage of neutrophiles was usually normal or elevated. It rarely reached 90 
per cent. A leukopenia and granulocytopenia at the very onset of the disease 
were unusual. This is at variance with the findings of Paul in his sporadic 
cases. On the other hand, some sporadic cases have had a similar hemo- 
gram.^”’ Blood counts in sporadic cases are usually not performed until 
four or five days after symptoms have appeared and it is possible that a 
transient polymorphonuclear leukocytosis is missed. In the epidemics de- 
scribed by Glanzmann ^ and by Guthrie and Pessel,^ an initial polymor- 
phonuclear leukocytosis was the rule. Where leukopenia ensued, or was 
present on the initial count, the leukocytes gradually increased to normal 
and not infrequently to higher levels. The highest leukocyte count was 32,- 
000 and occurred in two cases. The highest leukocyte counts attained in all 


Table VII 

Highest Leukocyte Count 


' Leukocyte Count 

Percentage of Cases 

Below 6,000 

7.6 

, 6-8,000 

29.4 

8-10,000 

27.3 

10-12,000 

13.8 

12-15,000 

12.8 

15-20,000 

7.4 

20-25,000 

0.9 

25-30,000 

0.4 

over 30,000 

0.4 


cases are shown in table 7. It will be observed that in spite of the factors 
already enumerated, the leukocyte count exceeded 10,000 in 35.5 per cent. 

While the initial leukocytosis, when present, usually lasted for but a few 
days, the leukopenia tended to persist for a week or longer. The fall in the 
neutrophiles was more rapid than that of the total leukocyte count. There 
were 20 cases with counts of 4,000 or below. The lowest leukocyte count 
was 3,000. The leukopenia was due chiefly to a reduction in the absolute 
neutrophile count. Their number ranged from zero to 2900 cells, while their 
percentage varied between zero and 78 per cent. A concomitant reduction 
in the mononuclear elements was occasionally present. In four cases, the 
absolute mononuclear count was below 1,500. For the entire leukopenic 
group, the mononuclear cells varied between 777 and 3,485 and their per- 
centages between 21 and 100 per cent. The average for these cells was 58 
per cent. 

The neutropenia was not confined to the leukopenic counts but was fre- 
quentl)’ present with normal and occasionally with markedly elevated leuko- 
cyte counts. There were 15 examples of leukocytosis with granulopenia. 
In one case, with a total leukocyte count of 19.300, the neutrophiles numbered 
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only 965 and in another, with 32,000 leukocytes, the neutrophiles were re- 
duced to 3,840. In the entire series, there were four cases in which the total 
number of myeloid cells fell below 1,000. The actual figures for these cases 
were : 0 ; 60 ; 3 10 ; 965, 

During the early stages of the disease, the eosinophiles were either absent 
or present in small numbers. During convalescence, they were frequently 
increased. There were 74 cases with an eosinophilia of 6 per cent or over. 
In 17 of these, however, other conditions were present that are frequently 
accompanied by an eosinophilia, viz. skin diseases, especially scabies and 
eczema, 12; asthma and hay fever, 3; uncinariasis, 2. The upper limit of 
the eosinophilia was 26 per cent in an asthmatic. Excluding this case, there 
were five with percentages of 15 or over for which no other cause could be 
demonstrated. The highest figure was 21 per cent. 

The increase in mononuclear cells was usually evident after the third day 
of the disease but not infrequently this was delayed, so that the peak of the 


Table VIII 

Degree of Mononucleosis 


Mononuclear Percentage 

Percentage of Cases 

Below 40 

30 

40-50 

38 

50-60 

19 

60-70 

7 

70-80 

3 

80-90 

1.5 

90-100 

1 

1.5 


mononucleosis was not reached until the second or third week. The maxi- 
mum degree of mononucleosis in our cases is shown in table 8. The reasons 
for the preponderance of low values have already been stated. If the in- 
sidious cases and those with but a single observation are excluded, the per- 
centages more closely parallel those for sporadic cases. 

The abnormal or “leukocytoid” lymphocytes need not be described as 
their distinctive features have already been discussed by many authors.^ 
1-8,40,73,71 included in this series, each case must have ex- 

hibited at least 10 per cent of the total leukocyte count in the form of these 
abnormal lymphocytes. In the great majority, the percentage of these cells 
was higher than 10 per cent and in many the percentage was 50 or more. 
In conjunction with the mononucleosis these cells usually diminished slowlv 
over a period of weeks but were present in small numbers long after the 
mononucleosis had disappeared in those cases who were observed for long 
periods of time. 

An anemia of any appreciable degree did not appear in any case in this 
series. The lowest recorded count was: red blood cells 4 million; hemo- 
globin 75 per cent (Sahli). Platelet counts and bleeding and clotting times 
were performed in only five cases and were normal in all. 
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B. Heterophile Antibody Agglutination. The highest titers in the 556 
cases are shown in table 9. If an agglutination in a dilution ofl : 112 or 
over is considered as significant, the test was positive in 62 per cent. The 
highest titer was 1 : 28,672. A rising titer was present in 236 cases. In 
judging these values, the fact that many had only a single determination and 
that no attempt was made to determine the maximum attainable titer, must 
be taken into consideration. 

The time of appearance of a significant titer was erratic. Although it is 
true that a titer of 1 : 1 12 or higher was frequently observed during the first 
week of the disease, it, just as frequently, took two to four weeks for this to 
occur. A strongly positive reaction was invariably present early in the 
course of the disease in the group with maximum titers of 1 : 1,792 or higher. 
The rise in the titer was occasionally very abrupt and we have observed an 
increase from 1 : 56 to 1 : 448 of 1 : 896 within two days. In the cases that 
were under prolonged observation for either cardiac involvement or other 
conditions, there were several with titers of 1:112 and 1:224 six months 
after the onset of the illness. 


Table IX 

Heterophile Antibody Agglutinin Titer 


Titer 

Percentage of Cases 

Titer 

Percentage of Cases 

1 

7 

2 


6 

1 

14 

6 


3 

1 

28 

9 

1 : 1,792 

2 

1 

56 

21 

1 ; 3,584 

1 

1 

112 

35 

1 : 7,168 

1 

1 

224 

14 

1 : 28,672 

1 


Davidsohn absorption tests,“^’’ using both guinea-pig kidney and boiled 
beef red corpuscles, were performed at random, in doubtful cases with low 
titers and in patients with jaundice or with morbilliform eruptions. Al- 
though this test was strikingly confirmatory in many, it was not uniformly 
satisfactory. In a number of cases in which the guinea-pig kidney did not 
completely absorb the agglutinins, the beef red cells likewise failed to do so 
and in some of these, the latter absorbed a smaller percentage of the ag- 
glutinins than did the guinea-pig suspensions. In others, although there 
was no previous history of serum disease or recent injections of serum, both 
suspensions completely absorbed the sheep cell agglutinins. These cases 
were otherwise indistinguishable from the others in this series both clinically 
and hematologically and the titers before absorption were occasionally as 
high as 1 : 896. We have no explanation for these phenomena. One might 
infer that the heterophile agglutinins in this epidemic differed from that 
described for sporadic cases or that they varied in character with the stage 
of the disease. No experiments to clarify these suppositions were under- 
taken. Although Davidsohn absorption tests have been performed in a 
relatively small number of sporadic cases, similar irregularities have ap- 
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parently been encountered. Demanche -® reported that in one of his cases 
of infectious mononucleosis there was no absorption by either antigen, while 
in another, an affinity for the beef red cells took place only after 24 hours. 
A study of the 78 absorption tests reported by Kaufman reveals that 12 
of the supposedly confirmatory tests were actually negative. In 10 of these, 
the sheep cell agglutinins were completely absorbed by both antigens. The 
test became positive later in the course of the disease in one of this group. 
Both of the other two showed complete absorption by the guinea-pig kidney 
suspension and incomplete absorption by the beef red cell suspension in one 
and no absorption in the other. There is some evidence that the titer of 
the normal Forsmann sheep cell agglutinins may increase before the develop- 
ment of the heterophile antibody typical of infectious mononucleosis. 

C. Other Antibodies. The occurrence of a false-positive Widal test 
and increased agglutinins for various other bacteria have been reported.®® In 
table 10 are shown the agglutinin titers for the bacteria tested and the number 


Table X 

Bacterial Agglutinin Titers 


Titer 

E. typhosa 

5. paratyphi 
\ A 

S. paratyphi 

B 

Br. melitensis 

Proteus 

0X19 

Past. 

tnla'rensis 

0 

54 

67 

59 

19 

11 

3 

1-20 

3 

2 

1 

— 

1 

— 

1-40 

6 

1 

1 

1 

1 

— 

1-80 

2 

1 

3 

1 

i 

— 

1-160 

4 

— 

2 

^ 

— ! 

— 

1-320 

1 

1 

3 

— 

— j 

— 

1-640 

4 

— 

3 

1 

1 

— 

1-1280 

1 


— 


— 

— 

Total 

75 

72 

72 

21 

13 

3 


of cases in which these tests were performed. The 75 cases were chosen at 
random. All had the Widal test but the other agglutinin titers were done 
in smaller and varying numbers. Significant agglutinins were found against 
all the bacteria tested, except for Pasteiirella tiilarensis. However, only 
three sera were tested with this organism. Titers of 1 : 160 or higher were 
found in 13 per cent of the sera tested with E. typhosa and in 15 per cent of 
those Avith 6". paratyphi B. In a number of cases, repeated titrations were 
done and it was noted that the titer rose abruptly and was transient. In 
one case, eight days after a negative test, the agglutinins were : E. typhosa, 
1 : 1280; 6'. paratyphi A, 1 : 320; and S. paratyphi B, 1 : 160. In another 
case, a Widal of 1 : 640 decreased to 1:80 nine days later. All of the 
soldiers had received at least three injections of the Army’s triple typhoid 
vaccine some time in the past. A so-called anamnestic reaction could explain 
the frequency with Avhich high agglutinin titers for typhoid and paratyphoid 
were encountered in the group tested. 

D. Kahn and JVasscrinann Reactions. Biologic false-positii^e reactions 
for syphilis in both the sporadic and epidemic forms of the disease are known 
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to occur. The first case was reported by Lohe and Rosenfeld in 1928. 
Since that time, there have been numerous reports of such cases.^®’^®’ “ 

03, 64, 06 , 07, 77 Kolmcr Riid his co-workers compiled these publications and 
found transiently positive reactions in 20.9 per cent of 191 cases subjected to 
a Wassermann test and in 11.6 per cent of 146 cases subjected to a floccula- 
tion test. These figures, however, are misleading for several reasons. The 
two doubtful cases reported by Radford and Rolleston ’®’ are included and 
the same three cases reported by Weber and by Weber and Bode ’’ are 
listed separately. Only two small collections with entirely negative find- 
ings are tabulated. Most vitiating is the inclusion of mere case reports 
for as Davis points out, such cases enjoy a low threshold of publication. 

The incidence in the small groups of sporadic cases reported has varied 
markedly as follows: Kaufman,”^'’ 3.6 per cent; Saphir,’’ 10 per cent; 
Sadusk,®® 13 per cent; Bernstein,^® 18 per cent. The epidemic cases have 
shown even more divergence. Tidy®' stated that a transiently positive Was- 
sermann reaction was present in about 50 per cent of the cases in the Lon- 
don epidemic of 1930 and Gooding ®* reported a positive reaction in 59 per 
cent of 27 cases from that epidemic. In the recent English epidemic the 
Wassermann and Kahn reactions were consistently negative in the many 
patients tested,' although the authors do not give the actual number of such 
tests. 

These conflicting reports are probably due to variations in the sensitivity 
of the tests employed and the frecjuency and regularity with vdiich they were 
performed. Many false-positives, according to Davis,'® are technical and 
due to excessive sensitivity. Because adequate standardization had not yet 
become ividespread, he considers as unreliable all papers on this subject writ- 
ten prior to 1930. Even with our improved methods, there is considerable 
fluctuation in sensitivity and a single positiA'e report cannot be considered 
as valid evidence of a false-positive reaction. The diagnostic criterion he 
advocates is a repeatedly positive reaction to more than one kind of test or 
to the same test in two different laboratories that becomes negati^'^e after a 
few weeks or months without antisyphilitic treatment. 

False-positive reactions ordinarily appear during the second week of the 
disease, although they can occur earlier.®® The importance of frequent test- 
ing as against a single examination on admission was emphasized by 
Sadusk.®® In his series, the incidence rose from 8 to 13 per cent when re- 
peated tests at regular intervals were instituted. It is usually weak ■® and 
reverts to negative within two weeks, although occasionally it may persist as 
long as three months.®® The Army recommends that the patients be fol- 
lowed serologically and without treatment for a period of three months, sero- 
logic tests being performed every two to four weeks. At the end of this 
period, those that have reverted to negative are discharged from observation 
as non-syphilitic, those that are persistently positive are regarded as syphilitic, 
while those showing conflicting serologic reactions are subjected to furthei 
observation and study. 
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A blood Kahn test was performed in 263 patients. In the majority of 
cases, the blood was drawn at the end of the first week or during the second 
week of the disease. In the remainder, the duration of the illness was un- 
known owing to its insidious character or the test was done more than two 
weeks after its onset. The test was repeated in only 10 per cent of those with 
negative reports. A blood Wassermann test was performed in those with 
positive or doubtful Kahns and the tests were re-duplicated by our laboratory 
and by the Service Command Laboratory. Both test^ were then repeated 
at frequent intervals. 

The Kahn test was positive in eight and of these, the Wassermann test 
was positive in four and negative in four. The Kahn was doubtful in four 
and of these, the Wassermann was positive in two, doubtful in one and nega- 
tive in one. None of the cases had been recently vaccinated. In four of the 
12 cases, however, there was a history of a positive serologic reaction and 
antisyphilitic treatment in the past. Although these reactions were also 
transient, we feel that they should be excluded as they may represent the 
irregular behavior of weakly positive syphilitic sera. This reduces the 
incidence from 4.5 to 3 per cent. Because of the lack of repeated tests in 
those cases with initial negative reports, this cannot be regarded as the actual 
incidence of the phenomenon in this epidemic. 

The reaction was transient in all. The shortest duration was nine days 
and the longest, 101 days. In those patients in whom the positive reaction 
persisted for longer than a few weeks, its intensity gradually diminished. 
The highest Wassermann titer was 12 units. Kahn verification tests re- 
vealed a biologic reaction in the three cases in which they were performed. 

E. Bacteriological. Blood cultures were taken in 15 cases and were uni- 
formly negative. 

There were records of throat cultures in 104 patients. Of these, 61 were 
negative and 43 were positive for hemolytic streptococci, an incidence of 41 
per cent. The anti-fibrinolysin titers in those cases with abnormal electro- 
cardiograms have already been described. 

Smears for Vincent’s organisms were performed in 111 cases with posi- 
tive findings in 74 or 67 per cent. 

F. Miscellaneous. The laboratory studies carried out in the icteric group, 
the urinary findings and the changes in the cerebrospinal fluid have already 
been described in the appropriate sections. 

Non-protein nitrogen, serum protein and serum calcium and phosphorus 
were determined in three cases and were all within normal limits. 

The erythrocyte sedimentation rate was usually slightly or moderately 
elevated in the acute cases if tested during the febrile stage. The usual rate 
ranged between 12 and 35 mm. in one hour and fell rapidly to normal with 
convalescence. The highest rate was 79 mm. 

19. Therapy. Sulfadiazine, in doses of 2 grams initially and 1 gram 
every four hours thereafter, was used in approximately half of the cases of 
the anginose type and in all with pulmonary symptoms, scarlatiniform 
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eruptions or positive hemolytic streptococcus throat cultures. It is dif- 
ficult to analyze the results in a disease which is so variable in its severity, 
course and duration. It did not produce any spectacular response and there 
was no significant efifect upon the duration of the disease in the treated group. 

Penicillin was exhibited in one case not included in this series. He had 
a severe ulcerative tonsillitis, marked generalized lymphadenopathy, enlarged 
liver and spleen, mild jaundice and a morbilliform rash. Throat smears 
were positive for Vincent’s organisms and cultures showed Streptococcus 
heinolyticus. He was given 2,340,000 units in a period of nine days with no 
appreciable effect on the clinical course or the hematological findings and 
only temporary disappearance of the positive throat cultures. 

All acute cases were treated with bed rest, soft diet, forced fluids, sodium 
perborate mouth washes and small doses of aspirin. When jaundice was 
present, the patients were placed on low fat, high carbohydrate diets and 
multi-vitamin capsules. 

Summary 

A study of an epidemic of infectious mononucleosis in an army post is 
presented based on 556 cases observed during a period of 15 months. The 
diagnostic criteria and their limitations are discussed. An arbitrary stand- 
ard, the presence of a least 10 per cent of the total white cell count in the 
form of abnormal lymphocytes, was used as the basis for the inclusion of 
the cases analyzed in this study. 

The epidemic had many unusual features. Among these were the large 
number of asymptomatic cases, the incidence of the disease among the negro 
soldiers, the frequency and type of ptilmonar}’^ involvement, the finding of 
electrocardiographic abnormalities in a large percentage, the number and 
variety of eruptions encountered and the irregularities in the results of the 
Davidsohn absorption test. In other respects, the disease closely resembled 
the sporadic form, the differences for the most part being due to the inclu- 
sion of insidious cases and the lack of serial blood studies in many of the 
patients. 

The incubation period, as determined by the shortest interval between 
the appearance of symptoms and the arrival of the soldiers on the post, was 
seven to nine days. The disease attacked all ages of the select group in- 
volved. The percentage incidence at ages 18 to 20 inclusive was significantly 
greater and after age 38, significantly lower than the percentage strength of 
these ages in the army as whole, during the period of the epidemic. The 
divergence was most marked at age 18. Negroes were more susceptible to 
the disease. 

The protean manifestations and the systemic nature of the disease are well 
illustrated, as are its contagiousness, its tendency to relapse and its generally 
benign course. The similarity between the pneumonitis complicating in- 
fectious mononucleosis and “virus” pneumonia was marked. The clinical 
picture and the liver function tests in the icteric group indicated that a dif- 
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fuse hepatitis was responsible for the jaundice. The impossibility of differen- 
tiating this group from infectious hepatitis without the aid of the heterophile 
antibody agglutination test was stressed. This was also true in excluding 
German measles and scarlet fever in those cases with eruptions characteristic 
of these diseases. Evidence is presented in support of the view that the 
scarlatiniform eruption was the result of secondary invasion by Streptococcus 
hemolyticus. Electrocardiographic abnormalities were frequent. The typi- 
cal hemogram was an initial leukocytosis or normal count followed by a 
drop to normal or leukopenic values associated with a rising mononucleosis. 
Biologic false-positive serologic tests for syphilis were not of frequent oc- 
currence. Sulfadiazine therapy had no appreciable effect upon the course of 
the disease. 

No information was gleaned as to the etiology of the disease. Indeed, 
many other problems were raised by this study, especially the possible re- 
lationship between some of the clinical manifestations and secondary invasion 
with hemolytic streptococci, the nature of the pulmonary and cardiac lesions 
and the cause for the erratic behavior of the heterophile' antibody agglutinins 
in the differential absorption tests. We hope that opportunity for future 
studies will clarify these problems. 
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THE NUTRITIONAL STATUS OF JAPANESE PRIS- 
ONERS OF WAR, BURMA 1945 ■'= 

By Robert Kark, Lt. Col., RCAMC,t with the technical assistance of H. F. 
Aiton, Lt., RCAMC, and E. D. Pease, W.O. 11, RCAMC 

In May 1945, during environmental and nutritional investigations on 
Indian soldiers in South East Asia, an opportunity offered itself for the 
study of 29 Japanese prisoners of war captured near Pegif, Burma, and held 
in a forward divisional prisoner of war cage. 

It was thought that such a stud}' would be useful as it might indicate what 
types of nutritional disturbance one could expect to find in Allied soldiers 
held captive by the Japanese in South East Asia, and their rehabilitation 
could be planned accordingly. 

Methods 

Each Japanese prisoner of war was given a medical examination and 
stigmata of early nutritional failure, if present, were noted. 

Blood and urine samples were collected from each prisoner of war and 
analyzed in a mobile biochemical laboratory. Blood hemoglobin, total pro- 
tein and fasting serum vitamin C and serum chloride were measured, and 
urinary chloride, vitamin C, thiamine, riboflavin, and methylnicotinamide 
were estimated. The methods employed and the mobile equipment used in 
these studies have been described in detail by Johnson et ah* The criteria 
employed in diagnosing nutritional deficiency " differ but slightly from those 
of Johnson and his colleagues." 

Results 

Medical Histories. When first seen the majority of the prisoners had 
been in the cage for three days and had eaten liberally of the food provided. 
They all consented to the examination and cooperated willingly. A Japanese 
interpreter was provided by Combined Services Detailed Interrogation Unit. 

For three weeks previous to capture the majority of the prisoners had 
been living in the jungle on rice, rice and salt fish, or Burmese food. One 
had eaten nothing but mangoes during this time and another had been living 
on sugar cane. Both these men were very emaciated, and one had become 
pellagrous (see below). 

Nine of the prisoners stated that during their service in Burma they had 
been treated in hospital for beriberi. One stated that, in August 1944, 80 
per cent of his battalion who were north of Mandalay at the time, had come 
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clown with beriberi. . It was also stated by another prisWer that because 
of the high rate of beriberi among the Japanese forces in Burma last year, 
all troops were ordered to take vitamin Bi tablets every day. 

However, of the 29 prisoners of war only five admitted that they had 
taken the tablets at all and only two had taken them regularly. 

Physical Exainination. Generally speaking there was little evidence of 
great weight loss. Three of the prisoners were emaciated, and about one 
quarter more had evidence of some recent weight loss. Many of them were 
covered with septic mosquito bites and thorn scratches. Fungus infections 
were negligible. A considerable number were obviously anemic. One had 
pellagra. He was emaciated, anemic, and had edema of his feet and ankles. 
His hemoglobin was 8.9 gm./lOO ml. (40 per cent) and his serum protein. 

Table I 


The Biochemical Nutritional Status of Japanese Ps. O.W. 



Japanese 

Indian 

Canadian (6) and U. S. 


Ps. O.W. 

Soldiers (2) 

Army soldiers (1) 

Hemoglobin 

12.0 

14.4 

16.8 

Gm./lOO ml. 

Serum Protein 

5,6 

5.7 

' 6.4 

Gm./lOO ml. 

Scrum Chloride 

98.1 

100 

105 

Meq/L 

Urine Chloride i 

0.7 

0.5 

0.7 

Gm./hr. (fasting) 
Serum Vitamin C 

0.1 

0.13 

0.8 

Mg./lOO ml. 

Urine Vitamin C 

0.6 

0.4 

0.8 

Mg./hr. (fasting) 

Urine Thiamine 

9 

13 1 

13 

Mcg/hr. (fasting) 
Urine Riboflavin 

4 

10 

41 

Mcg/hr. (fasting) 




Urine M. Nicotinamide 

• 0.6 

0.5 

0.5 

Mg./hr. (fasting) 





4.4 gm./lOO ml. He had had watery diarrhea for three weeks and presented 
atypical pellagrous skin lesions of the type .described by Field."* Since he 
had been in the prisoner of war cage mild mental aberrations had developed. 

Although none of the prisoners of war had skin .lesions of vitamin A. de- 
ficiency, six had chronic lesions of the eye with excess proliferative tissue and 
corneal scalloping or haziness, which probably dated from childhood. These 
lesions were much less marked than similar lesions which were very com- 
monly seen among Indian soldiers, and which were considered to be signs 
of nutritional and environmental disturbances.** The commonest lesions 
seen were cheilosis, angular stomatitis and invasion of the cornea which 
are associated with riboflavin deficienc\L The cheilosis and angular sto- 
matitis were marked and were present in 13 (38 per cent) of the prisoners of 
war. Other lesions seen were glossitis (four prisoners of war) and edema 
(two prisoners of war). 
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The ankle reflex could not be elicited in tlii'ee of the prisoners who stated 
that they had had beriberi, but no other clinical signs were discovered. 

Biochcmicol Findings. The biochemical nutritional status of the pris- 
oners of war as compared with the Indian soldier and North American 
soldier is shown in table 1. 

From these figures it can be seen that major deficiencies in blood hemo- 
globin levels and in riboflavin output existed. Serum protein and vitamin C 
levels and urinary vitamin C and thiamine excretions were below par. 

Further analysis showed that only six prisoners had a hemoglobin level 
which fell within normal limits and 17 had anemia (Hb. less than 80 per 
cent). Seven of the 17 had hemoglobin levels below 70 per cent of normal. 
Five prisoners had normal protein levels, while six had levels below 80 per 
cent of normal. The serum proteins of three others were below the edema 
level (4.5 gm./lOO ml.). The urinary excretion of riboflavin was extremely 
low and four prisoners (14 per cent) did not excrete any riboflavin what- 
soever. 


Comments 

The low standard of nutrition found in the 29 Japanese prisoners of war 
is a reflection of the poor medical care given to the enemy in this theater of 
war. Although the number of men studied was not great, the results in part 
may be applicable to Japanese civilians and to Japanese forces in other 
theaters of operation. 

The low hemoglobin and serum protein levels which were found are 
probably the result of malaria, poor dietary and hook-worm infestation. 
The thiamine levels were unexpectedly high especially when one considers 
that beriberi is not uncommonly seen in Japan and was certainly prevalent 
in Japanese soldiers fighting in the Burma theater of operations. Severe 
ariboflavinosis which was present, was probably the result of poor dietary 
intake. As yet we have not found any report in the literature of aribo- 
flavinosis occurring in Japanese civilians or soldiers. 

If the medical and nutritional care of the Japanese soldier has been as 
poor in other theaters of operation as it was in Burma, it is likely that con- 
siderable numbers of the enemy will require treatment for anemia, hypopro- 
teinemia, and ariboflavinosis, as well as for other types of nutritional de- 
ficiency disease. 


Summary 

1. Japanese prisoners of war captured in Burma in May 1945, presented 
clinical evidence of anemia, hypoproteinemia and ariboflavinosis. 

2. Biochemical studies showed low levels of hemoglobin, serum protein, 
serum vitamin C and urinary riboflavin. 

'3. Serum and urinar)^ chloride, and urinary methyl-nicotinamide and 
thiamine excretions were within normal limits. 
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BERIBERI IN JAPANESE PRISON CAMP 

By Ralph E. Hibbs, Cleveland, Ohio 

These observations on beriberi were made over a period of 34 months 
on approximately 8,000 Americans who had surrendered on Bataan and 
Corregidor. The 34-month period extended from April 9, 1942, with the 
surrender of Bataan, to January 30, 1945, with our release from captivity. 
We were handicapped by meager laboratory facilities, complete lack of co- 
operation of the Japanese officials, lack of supplies for records on these 
patients, inability to maintain follow-up records on the patients since they 
were moved in and out of the camp frequently, and also by the poor state 
of health of most of the medical officers. However, these obstructions to 
scientific study were ovei'-compensated by abundance of clinical material. 
Hundreds of cases of any kind of vitamin deficiency disease were available 
for investigation at almost any time. 

Beriberi was probably the most important vitamin deficiency disease en- 
countered for several reasons. (1) Beriberi had the highest incidence, 
everyone in the camp having some form of beriberi at one time or another. 
(2) Beriberi had the highest morbidity. The disease was chronic in nature, 
incapacitating a soldier for months. (3) Beriberi had complications and 
sequelae, which were considered to be permanently disabling. (4) Beriberi 
was directly responsible for more deaths than any other vitamin deficiency 
disease. 

The beriberi that was observed presented many • novel features. It 
seemed far removed from the textbook picture. 

Appearance 

Thiamine chloride deficiencies did not appear until late in the chronologic 
order of avitaminosis. A few cases of peroneal paresis and paralysis were 
seen in the first few months after capitulation. A maximum number of 
cases of peripheral neuritis appeared in January, 1943, after nine months 
of prison life. This was three to four months later than the appearance of 
manifestations of deficiency of the other vitamins in the B complex and about 
the same time as the onset of xerophthalmia, keratomalacia, and corneal ulcers 
from vitamin A deficiency. Scur\^. was seen from time to time, but there 
were no large outbreaks. The chronologic order of appearance of all the 
vitamin deficiency diseases was carefully noted in hope of determining the 
storage capacities and the depletion periods of the body for the various vita- 
mins. Of course, the appearance is also dependent upon the quantitative 
deficiency of each specific vitamin in the diet. Generally speaking, the diet 
was deficient in all vitamins. Also, the appearance depended upon the spe- 
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cific pathogenesis. For example, in pellagra the mucous membranes, and 
skin showed evidence of the disease almost as soon as deficiency occurred, but 
in beriberi degeneration of the nerves was slow and had progressed for 
several months before it became apparent. Therefore, we concluded that 
the late appearance of beriberi was not because of a large store of thiamine 
in the body, or because the diet was less deficient in thiamine chloride than 
in other vitamins, but rather because beriberi neuritis is a slowly progressive 
disease which appears several months after the provocative diet has been 
established. Actually, the store of vitamin B is less than that of other 
vitamins. The depletion period is usually stated to be from seven to 18 days 
on an entirely deficient diet.’^ The onset 'S.t times was hastened when the 
patient suffered from malaria or dysenter}'-. Symptoms frequently were first 
noted after a malarial chill. This was not peculiar to beriberi. Pellagrous 
lesions were commonly seen in 24 to 48 hours after a malarial chill. 

Diet 

Beriberi was a natural consequence of our deficient diet. The diet varied 
from time to time but, roughly speaking, it was bad during 1942, improved 
during 1943, and was bad again in 1944. The diet issued by the Japanese 
was augmented occasionally by food purchased from the commissary, from 
the underground, from our own gardens, by what could be stolen from the 
farms, and by two shipments of Red Cross food. The total caloric value of 
the diet varied from about 900 to about 2,000 calories. The main staple was 
rice, but at times corn, camodies, casava and gabi were substituted for a por- 
tion of the rice. Vegetables, the leafy portions, fresh carabao meat, fish, 
oil, sugar and small amounts of fresh fruit were also issued. The diet was 
never considered adequate for vitamin B requirements. The rice that was 
issued was of medium mill. The pericarp which contains vitamin B was 
about half removed in the process. Adding the thiamine contained -in this 
to the small amount in the leafy portion of the vegetables, and in an occa- 
sional dab of fresh meat, there was still a wide gap between this sum and 
the minimum physiologic requirements of 1.8 mg. per da 3 ^■ Of course, this 
figure varies with caloric intake and the ratio of fat to carbohydrate in the 
diet. The thiamine chloride deficiency was exaggerated by the high carbo- 
hydrate and low fat content of the diet provided. It was the worst possible 
diet for one trying to sustain health on a low thiamine intake, since carbohy- 
drates require more thiamine for their metabolism than either fat or protein, 
and also because fats have a thiamine-sparing action.® Attacks of diarrhea 
vomiting, and malarial chills also increased the requirement. Consequently 
the incidence of beriberi was tremendous. Over 75 per cent or 5 000 to 
6,000 men at one time had painful neuritic feet. 

Wet Beriberi 

Two types of beriberi are considered, wet and dry. So-called acute beri- 
beri is just one type of beriberi heart disease in which acute cardiac failure 
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is the salient feature. True wet beriberi is manifested by dependent edema 
due to deficiency of thiamine chloride. The exact mechanism involved in 
the formation of the edema is not known. Presumably it is not an edema 
of cardiac origin. The plasma proteins in these patients should be normal 
or at least above the critical edema level of 5.5 gm. per 100 c.c. of plasma.'* 
Theoretically, thiamine chloride should precipitate a diuresis and cause the 
disappearance of the edema. This consideration is academic, since usually 
a diet that is sufficiently deficient to result in beriberi will also be low in 
protein. It is doubtful that we saw any true wet beriberi in our camp. 
The edema which appeared even in the days of fighting in Bataan, and 
through the entire prison life, was not dependent upon a thiamine chloride 
deficiency'^ per se, for it appeared three to four months before the onset of 
polyneuritis. The diet had been low in protein content, and it is probable 
that the plasma proteins were below the critical edema level. Both hypo- 
proteinemia and thiamine chloride deficiency were undoubtedly’’ present in 
every edematous patient after a few months on the prison diet. Thiamine 
chloride alone, however, was unsatisfactory in treatment except in a few 
early cases, in which it seemed to precipitate a diuresis which may have 
been coincidental. It might be assumed that these patients probably had 
plasma proteins above the edema level and that thiamine chloride might 
have been necessary to establish a normal water metabolism. Later it had 
no effect on thousands of cases of edema. On the other hand, an increased 
protein intake for just a few days would improve the water balance. If a 
patient was developing edema during the day and having a nocturnal fre- 
quency of urination of 10 to 12 times a night, the ingestion of a small amount 
of protein would decrease the frequency by at least half Increased plasma 
protein and increased osmotic pressure of the blood plasma prevented escape 
of fluid into the tissues during the day, thereby decreasing nocturia. On 
the other hand, a patient with manifest and j^ersistent edema wx)uld have a 
diuresis after ingestion of small amounts of protein. These changes in water 
balance were noted after eating only an 8 to 12 ounce can of fish (about 90 
gm. of protein). We concluded that the edema was dependent upon a low 
protein intake and hypoproteinemia, not upon a wet beriberi. This does not 
preclude the existence of wet beriberi, but in these patients thiamine did not 
correct the water imbalance. 

The edema was dependent in nature. The ankles were swollen at the 
end of the day and the face was swollen in the morning. Severity varied 
from subclinical or slight pitting to anasarca with fluid in all serous cavities. 
Every’-one in the camp had some degree of edema at some time. The 
maximum number occurred in the first eight months, and particularly' just 
after “the' death march.” The edema was worse at that time because of an 
orthostatic factor, since the men had been on their feet for days on a forced 
march. There was an improvement after arrival of the Red Cross packages 
in Christmas of 1942. There was then no change until late in 1943 when 
edema reappeared, but it improved with the second Red Cross shipment of 
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food in the Christmas of 1943. There was a steady increase in number of 
nutritional edema patients by 1944, until by January, 1945, about 40 per 
cent of those in the camp were so afflicted. The total protein content of the 
diet during the two bad years, 1942 and 1944, was calculated to be less than 
30 gm. per man per day. Of this, 20 gm. were vegetable protein. We lived 
on 6 to 8 gm. of animal protein per man per day for over one year. This 
was once considered to be a physiologic impossibility. We admit our state 
of health was poor, but we managed to sustain life on this low protein diet. 
Beriberi heart disease, another etiologic basis for edema in a few patients, 
will be discussed later. 

The course of the edema was entirely dependent upon protein intake. 
Usually edema did not inconvenience the patient, but a few required removal 
of fluid from the pleural cavities. Patients complained of heaviness of the 
feet and inability to get their feet into their shoes. There were no deaths 
from nutritional edema. The swelling did contribute to poor nutrition of 
the skin, which at times would macerate and weep, forming a large chronic 
ulcer. 

The treatment consisted of extra protein feeding. The Japanese issued 
10 cans of evaporated milk per day for the entire hospital, which at times had 
to be divided between 2,100 or 2,200 men. This futile gesture had no real 
effect. Mongo beans, peanuts, canned fish, and beef from the commissar)' 
and later Red Cross food were issued to the worst cases. Sometimes the 
results were dramatic, a patient losing from 50 to 75 pounds of edema in a 
few days. This was true also after intravenous administration of a few 
bottles of plasma. A salt-free diet was recommended but was difficult to 
enforce since it was extremely difficult to eat plain unseasoned rice and 
whistle-weed soup. At other times salty fish was the only source of protein, 
but the patient was encouraged to eat it regardless of the salt content. 
Fluids were curtailed because salt restriction could not be enforced. 
Diuretics, namely salyrgan and caffeine, were successful at times. Their 
effect was enhanced after intravenous use of plasma. Thiamine chloride 
had no effect on the water balance. Mechanical removal of the fluid was 
necessary at times. Occasionally the edematous fluid was evacuated via the 
bowel. 


Dry Beriberi 

Dry beriberi was almost always characterized by sensory symptoms of 
a symmetrical, ascending, peripheral neuritis. A'lotor disturbances were 
mild except in a few patients who developed foot or wrist drop. Painful feet 
or hands were predominant complaints. Motor and sensory symptoms did 
not usually exist in the same patient. Peroneal or radial nerve paresis or 
paralysis usually developed suddenly without going through the painful stage 
Rarely did a patient progress from a painful state to motor paralysis, and 
when this occurred the pain would stop owing to development of a complete 
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anesthesia. Strangely enough, few men, less than 2 per cent in the entire 
camp’s history, developed motor paralysis, whereas over 75 per cent had 
predominately sensory disturbances or painful feet. Other manifestations 
of dry beriberi were attributable to spinal cord lesions, apparently of the 
posterolateral tract; intra-ocular optic neuritis with gradual diminution of 
vision and optic atrophy; “beriberi spots,” a skin lesion similar to erythema 
nodosum ; and finally beriberi heart disease. Psychosis, breast tumors,* and 
transitory arterial hypertension were also seen, but a causal relationship was 
not established. 

The first symptoms of a peripheral neuritis were stiffness, heaviness, or a 
tired feeling in the arches of the feet. At first we attributed this to going 
barefoot or wearing a homemade wooden clog. Soon there was aching in 
the arch and soles of the feet. This progressed to a dull, throbbing, deep 
bone ache in the whole foot. Soon sharp, shooting pain appeared, radiating 
from the arch to the tip of the toes. Burning pain, especially on the soles 
of the feet, paresthesia, and extreme tenderness next developed. These 
symptoms increased in severity until the patient was “half crazy.” There 
was no relief. ' ■'He would rub his feet or just look at them and cry. A com- 
mon practice was for patients to sleep side by side, with heads in opposite 
directions, so that each could rub the other’s feet. Soaking in water was a 
frequent, but not too successful remedy. Some unfortunate victims were 
unable to sleep, and their nights w'ere spent in crying, moaning, and begging 
for relief. The pain soon spread up the legs to the knees, occasionally to the 
hips and a few even had pains and paresthesia across the abdomen, chest and 
scalp. After the feet were severely involved, pain developed in the fingers. 
Rarely did the symptoms advance above the elbows. In severe cases of long 
duration, the patient complained that the extremities were going to sleep or 
were dead. This anesthesia afforded some relief. The pain was worse 
during the daytime. It seemed to progress during the heat of the day and 
to improve with the coolness of the night or after a shower. The formation 
of edema in the legs eased the pain probably by a pressure anesthesia. 

/' Complaints of a systemic character were insomnia, nervousness, anorexia, 
fatigability, palpitation, shortness of breath on exertion, and emotional 
instability, appearing simultaneously with the local symptoms. Gastroin- 
testinal symptoms such as distention, excessive gas, foul breath and aero- 
phagia were common complaints, but could not be evaluated because of the 
presence of many other possible causes such as dysentery, pellagra, worms 
and other intestinal infections. 

Physical examination of such a patient revealed a thin, emaciated, mal- 
nourished male, weighing on an average 100 to 110 pounds. He was 
nervous, jump}’^, and obviously suffering from acute pain. Examination of 
the affected parts revealed a mottled, erythematous skin. The soles of the 
feet and palms of the hands were often fiery red, an excellent picture of so- 

* To be reported elsewhere. 
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called palmar erythema. Excessive sweating was noticed. Pronounced 
dermatographia Vvas another sign of vasomotor disturbance. Occasionally 
the finger nails had disappeared or showed transverse grooves, usually two 
or three, while between them there was apparently normal nail. These 
grooves were the result of a period of small rations, and the normal nail of a 
period when the rations were better. We were reminded of the rings of a 
tree, corresponding to droughts and rainy seasons. There was a stocking 
and glove distribution of the sensory disturbance, usually to the level of mid- 
forearm and mid-thigh. Areas of paresthesia, hyperesthesia, pallanesthesia, 
hypesthesia, and anesthesia were found in the same extremities. Deep and 
superficial tenderness was severe. If we attempted to grab the patient’s 
feet, he would jump and shriek as in mortal terror. Muscle tenderness was 
usually present but not severe. Muscle strength was very little changed. 
All patients were able to stand from a squatting position. At first the deep 
tendon reflexes were normal. At the height of the disease, about 40 per cent 
had 1 plus to 2 plus exaggeration of the deep tendon reflexes. No other 
abnormal reflexes were noted except in the groups which demonstrated spinal 
cord lesions or true paralysis. The gait was so unique, it was called the 
“Cabanatuan shuffle.” It was protective because of the tenderness of the 
feet. The weight was placed on the outer side of the foot; each step was 
slow and deliberate ; the patient looked carefully for a smooth place, then he 
gingerly placed his foot down, flinging his arms upward. Were it not for 
the suffering that it portrayed, it would have been a most amusing sight to 
see hundreds of men thus hopping across the compound. 

Among this large group of patients Avith peripheral neuritis, about 50 
per cent had Ausual complaints. Of this group, about 10 per cent had se- 
A’^ere diminution of vision. These complaints appeared concomitantly Avith 
the development of severe neuritis and Avere distinct from the symptoms of 
xerophthalmia, keratomalacia, and corneal ulceration. It Avas simply a mat- 
ter of inability to see Avith the usual clarity. Examination ■ of the eyes 
demonstrated a gradually failing vision. Previously the visual acuity had 
been 20/20 or near normal. The loss Avas sIoav until 10 per cent, or about 
500 men, had a vision of 20/200 or less. There Avas a narroAving of the 
visual fields and an enlarged blind spot. At first fundoscopic examination 
revealed a blurring of the disk margin. After tAvo or three months there 
Avas more visual disability and a temporal pallor and macular degeneration. 
The height of the disability Avas reached after four to five months. The 
nerA'e head Avas Avhite and a high grade optic atrophy had resulted. This 
process Avas considered to be an intraocular optic neuritis due to beriberi 
There Avas no demonstrable loss of auditory acuity. 

Another lesion, Avhich Avas commonly seen in the patients Avith peripheral 
neuritis. Avas a skin lesion resembling erythema nodosum. This lesion Avas 
called “beriberi spots.” We assumed that it Avas due to deficiency of thia- 
■ mine chloride, but wc Avere not at all certain of this. These spots Avere seen 
in hundreds of patients with peripheral neuritis. Their appearance co- 
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incided with the onset of the neuritic symptoms. The lesion was intracu- 
taneous or subcutaneous. The site of predilection was the shin. It was 
symmetrical, slightly elevated, hot, tender and pink, extending over an area 
usually one inch to two inches in diameter. At times the lesions were fairly 
well circumscribed, appearing as an erythema nodosum. Again they were 
not circumscribed and appeared as a subcutaneous cellulitis. The lesions ran 
a rapid course, reaching their height in ' intensity in 24 hours. At times 
their appearance was preceded by a chill. Fever from 99° to 102 or 103° 
was usually present. The lesion was self-limited, resolving in 72 hours. 
Desquamation and brownish pigmentation of the skin followed resolution. 
There were no complications, except in a few cases where there was sup- 
puration of the lesion. They were recurrent in nature; a man might have 
them every month to six weeks, almost in the same place, usually the shins. 
They disappeared as the peripheral neuritis improved. Although these pa- 
tients certainly had a polyavitaminosis, the predominant nutritional disease 
at that time was beriberi. Therapeutic tests with ascorbic acid, niacin, and 
thiamine chloride were inconclusive. Even sulfanilamide was tried because 
of the inflammatory appearance. Most of us agreed that the “spots” dis- 
appeared as quickly with no treatment as with any of the drugs that were 
available. From our clinical observation, we concluded that “beriberi spots” 
were probably due to a thiamine deficiency even though therapeutic tests 
were not convincing. 

A small number of patients, estimated to be 25, demonstrated involve- 
ment of the spinal cord. Here again, the etiology of the lesion was not 
clear. Although definite proof is lacking, clinically it was closely associated 
in appearance and course with beriberi. These patients usually showed a 
spastic paraplegia and more rarely a spastic quadriplegia. The onset was 
usually slow, taking a week or two, but at times was abrupt. These patients 
had a positive Romberg test, uncertain and ataxic gait, and positive Babinski 
reflexes. The sensory disturbances of peripheral neuritis were also present 
but were not necessarily maximum in degree. Attempts to discover some 
cause other than vitamin deficiency disease were unsuccessful. We con- 
cluded that the ataxia and lack of coordination were not dependent on the loss 
of sensory impulses but due to involvement of posterolateral columns of the 
spinal cord, probably resulting from beriberi. 

Beriberi FIeart Disease 

Cardiovascular manifestations were encountered in the majority of pa- 
tients with beriberi, but were extremely difficult to evaluate. Ihe criteria 
for diagnosis of beriberi heart disease were ( 1 ) signs and symptoms of peri- 
pheral neuritis, and (2) symptoms referable to the heart without any other 
demonstrable cause. The criteria of dietary inadequacy are not listed be- 
cause all men were suffering from malnutrition and were good candidates 
for any kind of vitamin deficiency disease. Also, a therapeutic test with 
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thiamine chloride would have been extremely valuable in establishing the 
diagnosis in these patients, but unfortunately our supply was so limited that 
this was denied to us. Consequently, the diagnosis was controversial at 
times. Undoubtedly it was diagnosed too frequently since there were 
meager laboratory facilities with which to discover other possible causes for 
the heart disease. These manifestations did not necessarily occur in the 
severest cases and usually no edema was present. All were of military age 
except for a few older civilians. Enlargement of the heart, either of the 
right side or left side, was not considered necessary for the diagnosis of beri- 
beri heart disease. Extremely difficult was the differentiation of neuro- 
circulatory asthenia and beriberi heart disease. Several well known neurotic 
patients developed beriberi and began to have cardiac .complaints such as 
palpitation and dyspnea on exertion. The differentiation was almost im- 
possible without an electrocardiogram and an adequate therapeutic test. We 
had nothing more than advice to offer these patients, but it was questionable 
whether to advise them to stay in or to get out of their beds. 

The symptoms varied from dyspnea, palpitation, irregularities of the 
heart beat, and sudden attacks of pounding of the heart to the symptoms of 
congestive heart failure with orthopnea and prostration. Seldom was there 
complaint of precordial distress. 

Examination of these patients revealed the heart to be usually of normal 
size. More than a hundred roentgenograms of the cardiac shadow failed 
to reveal any cardiac enlargement. The heart was usually hyperactive. A 
precordial pulsation was noted. The rate was from 130 to 140. Irregu- 
larities of the rhythm were frequently found, premature beats or extrasys- 
toles, dropped beats, attacks of paroxysmal auricular tachycardia, and rarely 
a bradycardia of 30 to 40 per minute. In one group of 60 men that I 
observed, six had repeated attacks of paroxysmal auricular tachycardia. 
Almost every kind of arrhythmia rvas suspected, but without an electro- 
cardiogram they could not be positively identified. Frequently a soft sys- 
tolic murmur was heard over the precordium. At times a third heart 
sound was heard and a bifid apex impulse beat could be felt. Blood pres- 
sure was slightly lower than normal, ranging from 100 mm. Hg systolic 
and 60 mm. diastolic to 80 mm. Hg systolic and 40 mm. diastolic. Us- 
ually there was no evidence of decompensation. These were the findings 
in over 95 per cent of patients diagnosed as beriberi heart disease. 

The second type of beriberi heart disease ran a chronic course, with 
enlargement of the cardiac shadow usually of the right side, and with cy- 
anosis, hepatomegaly, rales in the bases of the lungs, dyspnea, dependent 
edema, and a fast, thready pulse. Only 20 to 25 patients were included in 
this group. The diagnosis was chronic beriberi heart disease with both left 
and right ventricular failure. Most of these patients died within a year 
without receiving adequate treatment. One patient who had been decom- 
pensated for about six months was finally given 10 mg. of thiamine chloride 
every day. Despite this the patient died. Autopsy revealed an enlarged 
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heart estimated to be about 500 grams. There was a dilatation and hyper- 
trophy of both the left and right ventricle, but much more on the right. The 
auricles were slightly dilated. There was a large organized thrombus at- 
tached to the wall of the right ventricle, about 2 by 3 cm. This was the 
result of the long-standing decompensation, dilatation of the heart, and slug- 
gish circulation. It was obvious why thiamine chloride did not help this 
patient. Digitalis was tried in most of these patients but, as expected, 
seemed to have no effect on the decompensation. 

The third type of beriberi heart disease manifested itself in acute dilatation 
of the heart, pulmonary edema, and death within a few minutes to 24 to 48 
hours. These patients had peripheral neuritis and usually no edema. They 
occasionally had symptoms referable to the heart, such as palpitation or poor 
exercise tolerance. One minute prior to the onset they were walking around 
and the next minute they collapsed. We felt that exercise was extremely 
dangerous to patients with peripheral neuritis since their hearts were already 
weakened. Acute cardiac death occurred in young as well as middle-aged 
men. The estimated number of these deaths was 50 ; undoubtedly, the figure 
would have been higher if painful feet had not prevented them from walking. 

Beriberi heart disease was manifest in three ways : ( 1 ) Normal size heart 
with arrhythmias and decreased tolerance to exercise. (2) Enlarged heart 
with chronic left and right ventricular failure. (3) Acute cardiac dilatation, 
pulmonary edema and death. 

Conclusions : ( 1 ) Enlargement of the heart is not to be expected in the 
majority of cases of beriberi heart disease. •^(2) Thiamine deficiency may be 
the cause of almost any type of cardiac arrhythmia. (3) Both left and right 
ventricles are involved in congestive heart failure in beriberi heart disease. 

(4) Digitalis is without benefit in the treatment of beriberi heart failure. 

(5) Beriberi heart disease is an acute medical emergency which must be 
treated energetically to prevent secondary irreversible damage or death. 

Course 

The coui'se of beriberi patients depended upon the severity of the lesions 
and complications. Except for the deaths of the patients with cardiac mani- 
festations they continued to live although severely incapacitated a’t times. 
There were exacerbations of the symptoms during the low ration period and 
improvement with a better diet. It was as long as four to six weeks between 
the increase in ration and improvement in symptoms. After several years 
the patient seemed to have accustomed himself to a lower vitamin Bi intake."’ 
Another explanation was that thiamine chloride was synthesized in the 
gastrointestinal tract after a period of time. Despite this, about lo per cent 
of the men complained of hyperesthesia, aching of the feet, deep and super- 
ficial tenderness even at the time of release in January, 1945. The common 
sequelae were optic atrophy, a few cases of spinal cord lesions, muscular 
atrophy, paralysis of leg muscles, and sensitivity of the feet. 
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Diagnosis 

The diagnosis of beriberi was obvious after the first symptoms bad been 
evaluated. A typical peripheral neuritis was present, i.e., ascending and 
symmetrical. Almost all the complaints were of a sensory nature. We 
could not explain why these patients did not show more signs of motor in- 
volvement. Orthopedic causes, metabolic neuritides, and vascular disease 
were ruled out. The etiology was based on one common denominator, 
vitamin deficiency disease. Thiamine chloride deficiency was probably the 
cause for the manifestations that have been discussed, although there is a 
good deal of question about the beriberi spots and the spinal cord lesions. 

Treatment 

Little can be said of the- treatment of these patients in our camp. The 
minimum therapeutic dose of 20 mg. of thiamine chloride per day was 
rarely available for the patients. For over a year 1 to 2 mg. per day was 
the standard dose. Many times there was no synthetic thiamine available. 
After the Red Cross supply of 1943 arrived, there was a sufficient amount 
to give 10 to 20 mg. and occasionally over 20 mg. per patient per day for a 
10-day course. By that time most of the men were cured or markedly 
improved by the increased diet. Exceptions to this were the patients with 
foot drop who showed almost no improvement despite the administration of 
20 mg. of thiamine per day for six montlis or longer. In the early days we 
used a yeast culture made from rice, sugar, and brewer’s yeast. Each man 
received from 6 to 8 ounces a day of this preparation. Calculating from the 
yeast cell count each patient received about 3 mg. of thiamine chloride per 
day from this source. Small amounts of rice polishing, tiki-tiki, and 
brewer’s yeast were available. Extra foods were shunted to these men. 
Actually, Red Cross foods and the special meat issue were paramoimt in the 
improvement and cure of these patients. Quinine had a deadening effect on 
the pain in the extremities. That drug also was so scarce it had to be given 
only for malarial chills and fever. Narcotics were conscientiously withheld 
but it was difficult to keep from giving morphine to a friend who was crying 
from acute agony. 

Special Study 

There was only one small group of Americans who were adequately 
treated during the acute illness. This was a group selected for study by a 
Japanese doctor. A board of seven American doctors conducted the study 
under the serveillance of the Japs. It was a therapeutic response experiment. 
It was far removed from a scientific study; however, the patients benefited 
from the extra vitamins that were made available. Ninety-six of the 
severest cases of painful feet were selected for this study. They all demon- 
strated the typical “Cabanatuan shuffle” and sensory' manifestations of sym- 
metrical ascending peripheral neuritis of beriberi. It has been stated previ- 
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ously the typical lesion was a sensory, disturbance with usually little to no 
involvement of the muscular strength. -No patients with cord degenerative 
lesions, muscular paralysis, active malaria, or dysenter}'^ were included. 
Complete physical and neurologic examinations were made on all patients 
and recorded. Blood count showed routinely a secondary hypochromic 
anemia and leukopenia of irom 3,000 to 5,000. The urine was norinal. 
Roentgenograms of the long hones .showed 1 plus to 3 plus osteoporosis. 
This was still present three to four months after our liberation. This raised 
the question whether vitamin deficiency disease plays a role in the process 
of osteoporosis. It may tend to exaggerate the imbalance of calcium-phos- 
phorus in a deficient diet. Six foot roentgenograms of the chest revealed a 
heart shadow of normal size. Despite this finding almost every man com- 
plained of dyspnea and palpitation and occasional attacks of paroxysmal 
auricular tachycardia. Fractional gastric analyses showed usually no free 
hydrochloric acid in the fasting specimen and low hydrochloric acid in the 
others. Spinal fluid on these patients was normal as to dynamics and 
cytology. Increased spinal fluid pressure is sometimes given as a diagnostic 
aid in beriberi but was not a finding in our patients. Ophthalmoscopic 
examination revealed an optic atrophy in a majority of the patients. Visual 
acuity was usually less than 20/200. In a few patients blood chemical tests 
were made by Japanese technicians but were never reported to our board. 

There were eight groups of 12 men each. Each group was treated dif- 
ferently as listed below. The medication was given for a three-week period. 
The dosage shown is the daily dose per man. 

Group I (a) 6 men 10 mg. thiamine chloride intrathecally 

10 mg. thiamine chloride subcutaneously 
(b) 6 men 20 mg. thiamine chloride subcutaneously 

Group II 60 gm. powdered brewer’s yeast 

10 mg. thiamine chloride subcutaneously 
1 c.c. liver extract intramuscularly 

Group III (completely treated) 20 mg. thiamine chloride subcutaneously 

60 gm. brewer’s yeast 
1 c.c. liver extract intramuscularly 
250 mg. niacin 

200 mg. ascorbic acid subcutaneously 
1 c.c. B complex preparation subcutaneously 
60 c.c. cod liver oil orally 
4.5 mg. riboflavin orall}’’ 

1 gm. calcium phosphate orally 
60 c.c. cod liver oil orally 
1 gm. calcium phosphate orally 
200 mg. ascorbic acid subcutaneously 
250 mg. niacin subcutaneously 
4.5 mg. riboflavin orally 
Control. This group received placebos. 

All of these patients were issued the same diet. The diet at that timt 
consisted approximately of 20 gm. of animal protein, 350 gm. of rice, a 3 
ounce serving of cooked mongo beans and varying amounts of vegetables, 
10 gm. of sugar, some oil and occasionally bananas and limes. The caloric 
value was approximately 1600. The patients were needlessly advised to eat 
all the ration and nothing else. 


Group IV 

Group V 
Group VI 
Group VII 
Group VIII 
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The patients were examined and questioned every day for the first month. 
The results were recorded as to severity from zero to 4 plus. A schematic 
drawing was kept on each patient indicating the areas of anesthesia, hyper- 
esthesia, paresthesia, and degree of tenderness, reflexes, strength, and ap- 
petite. After the first two months, examinations were made every week; 
the observation period lasted for a total of five months. 

Despite our high hopes and enthusiasm we were unable to find any 
startling results. There were no clear-cut differences in the amount of im- 
provement in the first two months. All the groups, and even those not in- 
cluded in our study, showed the same amount of improvement during this 
period. Soon afterward, however, the patients in groups I, II, III, or those 
receiving thiamine chloride or B complex, showed an improvement of the 
appetite, less insomnia, less irritability, and more emotional stability. The 
pulse rate dropped from around 130 to 140 down to 90 to 100. Exercise 
tolerance improved. Less tremor of the hands and feet was noted. There 
was no perceptible change in the pain in the hands and feet at this time. 
However, some men who had progressed to the stage of anesthesia of the 
extremities complained that they were “waking up.” This proved to be a 
common finding. Thiamine chloride seemed to cause an increase in the pain^ 
before improvement set in. Dyspnea, palpitation and arrhythmias of the 
heart were other findings which showed an early improvement. It was not 
until four months that group III, or the completely treated group, evidenced 
slightly more improvement in the sensory manifestations; this consisted of 
less pain and tenderness in the extremities. The sweating, dermatographia, 
plantar and palmar erythema were lessened. The optic nerve lesions and 
visual acuity were not changed by the treatment. Group II, B complex, 
was next in the amount of improvement. Group I patients received thiamine 
chloride alone and showed no more improvement of the pain in the ex- 
tremities than the control group. There was no choice to be had in the 
remaining groups. All showed a gradual improvement similar to that 
shown in the entire camp. 

Conclusive results were not obtained because the patients were still 
issued a border-line starvation diet. The dosages and length of treatment 
were inadequate. The neuritis had persisted for about six months prior to 
the time of treatment. Extensive nerve damage had been done; conse- 
quently the repair was slow. However, we hoped that a temporary satura- 
tion of the patient with thiamine chloride had been reached in the treatment 
of the first three groups. One man from group III, the completely treated 
group, clarified this point for us. On the day following the end of three 
weeks’ treatment, he had a malarial chill and fever; the next day pellagrous 
lesions, hemorrhagic blebs, appeared on both legs. Within two days he had 
a complete bilateral peroneal paralysis. -With the appearance of the motor 
disturbance, his sensory complaints qjjiG y^^-disa ppeared. The pellagrous 
lesions soon responded, but the foot.<ir6^ersTSted for over a vear and a half 
despite specific therapy. ' - ----- . 
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Conclusions 

1. Thiamine chloride first corrected the anorexia, nervous manifesta- 
tions, tachycardia, arrhythmia, and improved tlie exercise tolerance of the 
heart in patients with beriberi. 

2. Beriberi peripheral neuritis responded sooner to the entire B complex 
than to thiamine chloride alone. 

3. Intrathecal route of administration was no more efficacious than sub- 
cutaneous injection. 

4. Complete saturation of the body with thiamine chloride was not at- 
tained by a short course of large doses. 

5. More vitamins can still be bought in a grocery store than in a drug 
store. 

6. There may be nutritional causes of polyneuritis other than lack of 
thiamine. 

7. Palmar and plantar erythema are consistently seen in dry beriberi. 

8. “Beriberi spots” is a newty described skin lesion probably due to 
thiamine deficiency. 

9. Motor manifestations are often minimal or lacking in beriberi peri- 
pheral neuritis. 

10. Posterolateral column degeneration of spinal cord in malnutrition is 
probably due to lack of vitamin Bi. 

11. An irreversible optic atrophy may result in severe beriberi. 
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SUDDEN DEATH IN RHEUMATIC FEVER* 


By George C. Griffith, Lt. Comdr. (MC) USNR, F.A.C.P., and 
Robert W. Huntington, Jr., Lt. Comdr.. CMC) USNR 

Introduction 

Abrupt cessation of heart beat, as distinguished from gradual failure, 
involves mechanisms of which we know little.^’ " Sudden death occurring 
in this manner often finds no adequate pathologic explanation, although there 
is usually evidence of cardiac and aortic disease. In searching for a plausible 
general hypothesis, that of acute circulatory impairment in the heart, lungs, 
or brain-stem appears not unattractive. Although vascular occlusion by 
emboli, by thrombi forming in damaged areas, or by gradually progressing 
sclerosis has long engaged the attention of pathologists, awareness of func- 
tional vascular changes, in part, perhaps, referable to the autonomic nervous 
system ® of acute “hyaline” thrombosis, and of acute lesions in arterial walls 
is more recent. Such changes have been studied experimentally in ana- 
phylaxis and related phenomena, and it is noteworthy that acute arterial 
lesions may be difficult to distinguish from those designated as arterio- 
sclerosis. Rich and Gregory have presented evidence suggestive of a close 
parallelism between the pattern of “rheumatic fever” and that of anaphylactic 
hypersensitivity. We have recently reported pathologic findings which ac- 
cord well with that hypothesis. One might, therefore, expect to find in- 
stances of sudden death in rheumatic fever. Although the literature contains 
little on this topic, it is the considered clinical opinion of one of us that such 
occurrences are more frequent than is generally realized. It seemed de- 
sirable, therefore, to report three cases of sudden death in patients at the 
rheumatic fever unit of this hospital. 

Source of the Material 

The Rheumatic Fever Unit of tlie U. S. Naval Hospital, Corona, Cali- 
fornia, is the source of the material contained in this report. From a case- 
load of 7165 rheumatic fever patients observed over a period of 18 months, 
13 deaths occurred. Three of the 13 deaths occurred suddenly and dramati- 
cally. The three cases of sudden death occurring in the course of very mild 
rheumatic fever are the basis of this presentation. 

Case Reports and Pathological Findings 

Case 1. J. C., a 28 year old male of niedium height and sthenic build, was ad- 
mitted to the sick list November 10, 1943, complaining of painful and swollen knee 
joints. There was no history of a previous attack of rheumatic fever. He had an 

* Received for publication November 29, 1945. 

From the Rheumatic Fever Unit, U. S. Na\-al Hospital, Corona, California. 
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attack of tonsillitis three weeks previous to the onset of the painful joints. Examina- 
tion revealed ver}"- slight fever, migrating joint involvement and an elevated blood 
sedimentation rate. With bed rest and salicylate therapy he improved. He con- 
tinued upon treatment with rest and mild bed exercises. On January 20, 1944, physi- 
cal examination was essentially negative. He complained of mild joint pain unaccom- 
panied by swelling or tenderness. At that time the blood sedimentation rate was 45 
ram. per hr. (Westergren). The electrocardiograms were normal, except for an in- 
verted Tj wave. There was no Qj wave present (figure 1). He was treated with 



Fig. 1. Fig. 2. Fig. 3. 

bed rest and salicylates and a gradually increased program of activity for a period of 
nine months. During the eighth and ninth months physical activity was increased 
until he could do light ward duty for four hours daily without symptoms. In the 
seventh month of illness a faint apical systolic murmur was heard in the recumbent 
position only. In the ninth month when no signs of rheumatic activity persisted, 
except a blood sedimentation level of 15 to 20 mm. per hour (Cutler), it lyas felt wise 
to remove badly diseased tonsils. The patient was prepared for tonsillectomy by 
giving 25 grains of sodium salicylate combined with 10 grains of sodium bicarbonate 
every four hours for one week, and IS grains of sulfathiazole t.i.d. for two days prior 
to operation. Preoperative medication consisted of nembutal, gr. 1% and atropine 
sulfate, gr. 1/150. Under novocaine local anesthesia tonsillectomy was performed 
without difficulty and without any change in the patient’s circulatory state. Tie 
patient walked from the operating chair to a wheel-chair, and was put to bed upon 
the ward. Patient looked well and felt well. Suddenly, one hour later, the patient 
became pale, tlien cyanotic and was found to be pulseless. No heart beat was audi e. 
Respirations continued for several minutes longer-. Efforts at resuscitation were futi e. 

Gross pathologic examination showed the following noteworthy findings There 
was marked cyanosis of lips and nail-beds. Upon examination of the thorjwic con- 
tents, the heart was found to measure transversely 17.0 cm., and the internal diameter 
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of the chest 30.0 cm. The pericardium was moderately thickened and contained a few 
c.c. of blood-stained fluid. The heart weighed 540 gm. There were numerous small 
subepicardial hemorrhages. The circumference of the tricuspid orifice was 11.0 cm., 
of the mitral orifice 11.0 cm. The tricuspid and mitral leaflets showed streaky thicken- 
ing. One mitral cusp was markedly retracted. There were what appeared to be cal- 
cified plaques on the aortic cusps. The base of the aorta was greatly thickened. 
There was gross distortion and narrowing of the right coronary ostium. Both cor- 
onary arteries and the main branches were grossly thickened and the lumen appeared 
almost entirely occluded. The lungs showed marked congestion in. some areas, while 
other areas appeared relatively bloodless. There was no obstruction in the bronchial 
tree or in the main pulmonary arteries. 

The microscopic findings of interest were, first, accumulation of relatively homo- 
geneous extracellular material in the coronary arteries and at the base of the aorta. 
Masson stains showed this material to be largely neutrophilic, though intensely acido- 
philic (fibrinoid?) areas were present. Elastic tissue stain of a coronary artery 
showed that this material was largely intramural. Aggregates of large Aschoff-like 
cells were noted in some areas, and there was endothelial proliferation in others. 
Endothelium-lined spaces were present, and were probably new vascular channels. 
Small coronary branches showed marked cellular proliferation. The valvular and 
mural endocardium showed accumulation of hyaline material similar to that in the 
arteries. Collections of “Anitschow myocytes” were scattered throughout the myo- 
cardium. Similar cells were conspicuous at the base of the aortic cusps. A lung 
section showed an artery occluded by material similar to that seen in the coronary 
arteries, but containing more cells and evidence of organization, and the appearance 
of the surrounding lung was that of organizing infarct. 

Anatomical Diagnosis: Rheumatic arteritis, coronary artery insufficiency, extreme; 
rheumatic myocarditis, endocarditis, and pericarditis ; pulmonary infarcts, small, mul- 
tiple, due to pulmonary arteritis. 

Case 2. F. C., aged 22 years, of medium height and weight; was examined nu- 
merous times in the Navy, including a very carefully recorded examination prior to a 
herniorrhaphy in 1940. No evidence of heart disease was found. He went through a 
strenuous tour of duty in the South Pacific during 1943 and early part of 1944. Upon 
application for an increase in insurance, the consultant at a U. S. Naval Base Hos- 
pital reported: “there is a history of rheumatism with swelling of the knees at the 
age of 14; examination shows a loud systolic and a slight aortic diastolic murmur, 
heard best at the second right interspace ; the blood pressure is 160 mm. Hg systolic and 
60 mm. diastolic; patient has an old rheumatic aortic lesion well compensated.” 
“Recommend restriction of extreme strain and over-exertion.” He was returned to 
the continental United States on October 18, 1944, as he complained of shortness of 
breath while engaged in amphibious training. He was admitted to the sick list on 
^ that date. On November 3, 1944, careful physical examination showed slight cardiac 

K enlargement, a systolic murmur at the base -of tire heart transmitted into the neck ves- 

sels but unaccompanied by a systolic thrill, an aortic diastolic murmur heard best in the 
third left interspace, and a systolic murmur heard best at the apex of the heart and 
transmitted well into the axilla. The exercise tolerance test showed a resting pulse of 
72, after exercise 116 and after one minute rest the pulse was 78. There was no 
cyanosis and no dyspnea. The temperature and pulse remained normal during IS 
days' observation. The electrocardiograms were within normal limits (figure 2). 
The teleroentgenogram showed 25 per cent enlargement according to the Ungeleider 
table. ^ The blood count, urinalysis and sedimentation rates were within normal limits. 
The Kahn test was negative and there were no stigmata of syphilis. He was active 
on the ward following a program of gradually increased activitv. On November 20 
at 10:30. he was assigned outside duty, as there were no signs of rheumatic activitv 
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and no signs of limited cardiac or pulmonar}- reserve. A review of his health record 
showed no evidence of an active rheumatic process since enlistment within the Navj-. 
It was assumed the heart disease was a well compensated residuum of the rheumatic 
activity which occurred at the age of 14. The patient went canoeing at noon on 
November 20, 1944, in company with a qualified life-saver. The patient, who was 
paddling stern, without any outcry suddenly fell overboard. The patient did not rise 
to the surface, although he was known to be a strong swimmer and experienced boat- 
man. The body was recovered six hours later. 

The gross pathologic examination was essentially negative except for the heart 
and lungs. The lungs floated, and there was crepitation throughout. There was a 
large amount of fluid in the trachea and bronchi. There was vegetation material in 
the nares and in the trachea. The pericardium was not thickened and contained 30 c.c. 
of straw-colored fluid. The heart weighed 500 gm. The right ventricle was dilated; 
the left ventricle was contracted. The right ventricular wall measured 6 mm., the left 
16 mm. The tricuspid orifice measured 10 cm. in circumference; the mitral orifice 
8 cm. The tricuspid leaflets were fused and retracted. The mitral leaflets were 
greatly thickened, fused and the free edge was extremely hard. The aortic valve 
cusps were thickened and curled. The circumference of the aortic orifice was 7.0 cm. 
The left coronar}-’ artery showed a sclerotic patch near its origin and at 5 cm. from 
its ostium was greatly narrowed. There was a discolored softened area measuring 
30 by 20 mm. in the anterior wall of the heart. The anterior descending branch of 
the left coronary, leading into this area, appeared occluded by edema of the arterial 
wall. There were a number of sclerotic patches in the aorta at its origin' and else- 
where. 

Microscopic pathology: The softened area just described contained an excessive 
amount of blood, apparently largely intravascular, and a rather curious scattering of 
eosinophiles. Elsewhere in the myocardium were occasional collections of fibrocytic 
cells and Anitschow myocytes. The valves showed a remarkable chronic active proc- 
ess, characterized by calcification in some areas, and by vascularization and infiltration 
by round and large mononuclear cells in others. The aorta showed striking cellular 
accumulation. There was considerable focal edema in the coronary arteries and endo- 
cardium, with fibrosis around coronary arteries. How far the acute edema in these 
arteries was attributable to submersion could not be determined. 

Anatomical diagnosis: Chronic rheumatic endocarditis involving the aortic, mitral 
and tricuspid leaflets ; acute rheumatic arteritis with occlusion of the anterior descend- 
ing branch of the left coronary artery, and submersion. 

Case 3. J. J., aged 26, of asthenic build, was admitted to the sick list on July 25, 
1944, complaining of precordial pain and palpitation of six months’ duration. The 
examination showed no cardiac enlargement, a S3'stolic cardiac murmur audible over 
the entire precordial area, an inverted T^ wave in the electrocardiogram, and an ele- 
vated blood sedimentation rate of 27 mm. per hour (Cutler). On October 4, 1944, 
the diagnosis of primary atypical pneumonia was made, owing to migrating areas of 
consolidation in the lungs. On October 13, 1944, the diagnosis of rheumatic fevei 
was made because of the slight fever, persistent tachycardia, systolic cardiac murmui . 
mildly painful joints, evidence in the lungs of a rheumatic pneumonitis, and tlie ele- 
vated blood sedimentation rate. On June 2, 1945, the patient complained of increased 
precordial pain. The patient was placed on complete bed rest because of the persistent 
precordial pain, constantly changing pattern of the T waves in the electrocardiograms 
and the elevated blood sedimentation rates. With dramatic suddenness the precordia 
pain increased and death occurred abruptly 8 hours later (figures 3, 4, 5 and 6). 

The gross pathologic examination showed marked cyanosis of the lips and 
beds. The pericardium was not thickened and contained 20 c.c. of straw-colored fluid. 
The heart weighed 400 gm. The thickness of the right ventricle was 5 inm., the left 
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14 mm. The circumference of the tricuspid orihce was 11 cm._ The tricuspid leaflets 
were thickened, but moved freely. The circumference of the mitral orifice was 8.5 cm. 
The mitral leaflets were thickened, but remained competent. The circumference of the 
aortic orifice was 6 cm., and the leaflets were greatly thickened. The base of the 
aorta in the region of the sinuses of Valsalva was greatly thickened and distorted. 
The left coronary artery was extremely narrowed by an atheromatous plaque a short 
distance from its origin. The descending branch of the left coronary artery appeared 
to be obliterated by a soft mass. The wall of the left ventricle showed areas of 
fibrosis suggesting old myocardial infarcts. The lungs were crepitant throughout. 
There was some congestion in the basal lobes. There weie no areas of gross pul- 
monary infarction. The trachea and pulmonary arteries were patulous. There was a 



Fig. 4. Fig. 5. Fig. 6. 

soft atheromatous mass in the left internal carotid artery at the point where it enters 
the Circle of Willis. 

In the microscopic study the myocardium was thickly strewn with cellular aggre- 
gations which could hardly be called anything but Aschoff bodies. These were for the 
most part of the “polarized” variety. Many were distorted by fresh hemorrhage. In- 
farcts of various ages were conspicuous. Large and small coronary arteries showed 
changes which resembled those found in case 1, save that tliose in tlie large arteries 
were much more cellular. The mitral valve showed fibrinoid material, cellular vegeta- 
tions. and accumulations of cells deep within the valve. There was conspicuous cel- 
lular infiltration and edema in the aortic valve and the base of the aorta, with a large 
amount of acidophilic “fibrinoid” material in adjacent tissue. The epicardium showed 
some fibrocytic reaction. In tlie lungs was periarterial and endoarterial fibrosis, with 
a few cellular endoarterial vegetations. There was marked proliferation of ah^olar 
endothelium. The liver showed periportal accumulations of mononuclear cells. The 
material in the internal carotid artery was hyaline- and acellular. Hvalinization was 
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Fig. 7. (above') “Collagenous” mass in wall of coronary artery. Masson Tnchromc 
stain, X 70. 

Fig. 8. (below) Cellular reaction in and around small myocardial artery. Masson 
Trichrome stain, X 420 

conspicuous in the glomeiuli and in smallei cerebral arteries In the aiachnoid were 
periarterial cell groups resembling Aschoff bodies. 

Anatomical Diagnosis : Acute and subacute rheumatic arteritis and pancarditis, 
myocardial infarction (figures 7 to 13). 
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I*'iG. 9. {above) Calcification at base of aortic valve. Van Giesson stain, X 70. 

Fig. 10. (bcloiv) Coronary artery showing mural edema. Van Giesson stain, X 125. 

Discussion 

Perhaps the most striking common feature in these three cases is the 
occurrence of distinctive lesions at the base of the aorta. In cases 1 and 3 
there was unequivocal histologic evidence of widespread vascular disease, 
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Fig. 11. ijihove) Infarcted area showing necrosis of heart muscle and edema and cel- 
lular infiltration of endocardium. Van Giesson stain, X 90. _ , , 

Fig. 12. (crn/er) Coronary artery showing extreme fibrosis, cellular accumulation and 
vascularization. Van Giesson stain, X 90. 

•Fig. 13. (beloiv) Higher magnification of area in figure 12 marked by arrow. 
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particularly in the coronary and pulmonic circuits. The age of these changes 
cannot be determined by histologic examination. That much of the altera- 
tion in the coronary arteries was relatively acute is suggested by the clinical 
and electrocardiographic histories. In case 3 it seemed probable that the 
pulmonary vascular changes were related to the episode of “atypical pneu- 
monia.” If analogies suggested by recent pathologic and experimental ob- 
servations are justified, then accumulation of relatively homogeneous acel- 
lular material (“hyaline,” “swollen collagen” or “fibrinoid”) might be 
considered as a very early histologic manifestation of acute vascular damage. 
Such a guess would suggest that the coronary disease was more recent in 
case 1 than in case 3. This suggestion seems corroborated by the absence of 
histologic evidence of infarction in case 1, and by the clinical and cardio- 
graphic records. If the extreme narrowing of coronary lumina in case I 
is as recent as the data suggest, one would, of course, assume that tissue 
particularly liable to acute swelling had been laid down some time in advance. 
The pulmonary artery changes in this case seem older than those in the 
coronaries. The history in case 2 strongly suggests a “stroke” referable to 
the coronary arteries, and the histologic findings are quite compatible with 
this notion. However, though the arterial edema is focal, and like that seen 
in other cases, it is possible that these changes are in part artefact due to 
submersion. Satisfactory interpretation is therefore difficult. 

The question of the justifiability of the rheumatic diagnosis in these 
cases has been discussed at length elsewhere. It is difficult to see how the 
.valvular changes in case 2 and the myocardial cell groups in case 3 
could be called anything else, and in general we think the assumption that 
arterial and endocardial changes have nothing in common is probably an un- 
reasonable one. The question of whether arterial changes in such cases 
should be termed rheumatic seems largely a matter of definition, in which 
the reader is entitled to his own view. 

On histologic grounds one could not distinguish between these arteries 
and those which in the aged would readily be termed sclerotic. It would be 
imprudent to maintain that the mechanism of acute coronary death in these 
young individuals with a clinical diagnosis of rheumatic fever or rheumatic 
heart disease was essentially different from that in older individuals without 
such a diagnosis. Many of the obvious clinical phenomena in myocardial 
infarction seem to suggest an acute change rather than an insidiously pro- 
gressive one, and there seems no reason why the aged should not suffer from 
acute coronary arteritis. However, in these cases the youth of the patients 
and the clinical data strongly suggest that the vascular changes are actually 
acute. 


Summary 

1. From a total of 13 deaths attributable to rheumatic fever which oc- 
curred in a series of rheumatic fever patients observed for a period of 18 
months, three deaths were sudden, unexpected and dramatic. 
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2. In one case rheumatic cardio-angiitis was diagnosed clinically. 

3. Gross and histologic studies of the pathological material showed un- 
questionable evidence of rheumatic fever. 

4. The cause of abrupt death in each of the three cases appears to be an 
acute anaphylactic coronary angiitis superimposed upon a low-grade rheu- 
matic carditis. 

Photomicrographs by Air. Edward N. Hamilton, College of Aledical Evangelists, Los 
Angeles. 
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THE MALARIA TRIAD ' 


By Theodore H. Noehren, Lt., MC, USNR, Rochester, New York 

Periodic chills with fever/’ ® splenomegaly/- “ and anemia ® have been 
traditionally recognized and taught ®’ ** as the diagnostic triad of malaria. 
Even the most recent publications continue to propagate this dictum.^® 
Boyd,“ in 1944, states categorically: “Clinically active malaria infections, 
regardless of the species of their causative parasite, exhibit three basic symp- 
toms; (a) fever, (b) anemia, (c) splenomegaly.” 

Recent experience with acute malaria cases, however, leads one to believe 
that the value of the triad in diagnosis of this disease deserves much recon- 
sideration True, a patient with typical periodic fever, splenomegaly, and 
anemia is more than likely harboring plasmodium parasites. But, for a 
clinician’s diagnosis to depend on the appearance of these signs is like wait- 
ing for acidosis or coma to diagnose diabetes. 

A series of 143 acute malaria cases, proved by blood films, was admitted 
to a Naval Hospital in Panama between November 15, 1943 and September 
1, 1945. The occurrence of the malaria triad in these cases is summarized 
in chart 1. The group is considered representative in that it includes iii- 

Chart I 


Symptoms 

Patients 

% 

1. Periodic chills and fever (typical) (a) . 

9 

6 34 

Patients with chills and fever (atypical) 

81 

Patients with chills . 

2 


Patients with “chilliness” 

11 


Patients with fever 

47 


Patients with fever (typical) . 

5 


2. Palpable spleen 

47 

33.0 

3. Anemia (b) 

23 

24.7 

Erythrocyte count below 3,500,000 

. 3 

Erythrocyte count below 3,000,000 

2 


Hemoglobin below 14 grams . . 

15 


Hemoglobin below 13 grams. . 

8 


(a) The terms typical and atypical refer to tertian 
falciparum fevers are frequently not cyclic. 

or quartan cycles. It is well known that 

(b) Complete blood studies are recorded in only 93 cases and the percentage figure is on that 
basis. 


fections by all three types of plasmodia as follows: Plasmodium vivax: 96; 
Plasmodium falciparum: 42; Plasmodium malariae. 3; Mixed Falciparum 
and Vivax: 1; Unclassified: 1. Of these 143 patients, 103 were suffering 
with their first attack of malaria, whereas in 40 the infection was recurrent. 

^ The small number of cases with anemia is even more significant when 
it is appreciated that erythrocyte counts and hemoglobin values are generally 
reduced in the tropics. In 1000 consecutive male admissions to this'^hospital 

* Received for publication October 15, 1945. 

Medfcine";‘RochSerN! department of 
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for all reasons the average erythrocyte count was 4,438,000 and the hemo- 
. globin value, 13.7 gni. As Manson-Bahr says: ‘Tale faces become still 
paler in the tropics and the condition is likely to progress there.” 

Numerically, this series is not large. However, our findings in this 
study closely correlate with observations of others on greater numbers of 
cases in various parts of the world. This is summarized in chart 2. 

Further condemnation of the triad as a means of early diagnosis of 
malaria is expressed by Talbot,-® and Most and Meleney.-”^ Talbot states: 


Chart II 


Author 

Noehren 

Gcnetvay 

MacDonaidn 

Simpson 

etal.n 

Kean and 

Smith 

Gordon 
et al.« 

*0 

S 

u 

•O V 

OJ bO 

'S. E 
a is 

Hughes and 
Bomford** 

rt 

U 

u 

ei 

U 

Location 

Panama 

China 

India and 
West Africa 

South 

Pacific 

Panama 

South 

Pacific 

Panama 


West 

Indies 

West 

Indies 

No. of patients . 

143 

m 

m 

1184 

100 

435 

125 

854 

2585 

462 

Characteristic chills 
and fever 

6.34% 

1 

■ 

1 

49% 

80% 

B 

B 



Characteristic fever 

3.5% 

■ 

B 

B 




57.2% 



Palpable spleen 

33% 

24% 

50% 

17.3% 

30% 

23% 

11.2% 

36.8% 

4.2% 

00 

Anemia: 

Less than 3.5 million 
RBC 

Less than 3.0 million 
RBC 

Less than 14 grams 
Hgb 

Less than 13 grams 
Hgb 

3% 



7.5% 


2.4% 





2% 



4.9% 







16.1% 





26% 





8.6% 

! 

1 




3% 






“We especially had to give up the idea that chills and periodic fevers were 
constant symptoms of malaria. . . . Cases go undiagnosed because they are 
never characterized by chills or fever or any textbook course of malaria. ’ 
Most and Meleney, in discussing P. falciparum infections warn that waiting 
for the triad is dangerous because it does not always exist. They cite a 
tragic example of such a delay. 

Kean and Smith in analyzing 100 deaths from P. falciparum infection 
state: “No particular conclusions could be drawn from a study of the tem- 
perature charts. Some patients had high fever, others had little elevation 
of temperature.” Fitz-Hugh et al.^" also found that a few of their cases were 
“practically afebrile.” 
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Lack of anemia, even in cases with numerous recurrences was noted by 
Metcalf and Ungar : “Total counts in 102 patients gave an average of 4.1 
million per cu. mm. Only 3 cases dropped below 3 million. Hemoglobin 
determinations in 44 instances paralleled the erythrocyte level closely, with 
an average color index of 0.93. Morphologically the red blood cells showed 
no significant departure from normal. In general, the size, shape, and color 
of the erythrocytes in these cases did not show remarkable variations.” 

Absence of splenomegaly has been also observed for some time. Dead- 
er ick in 1909, commented : “The value of the enlargement of the spleen in 
the diagnosis of malaria has certainly been overrated.” In the same year 
Craig also stated : “While there can be no doubt that the organ is enlarged 
the enlargement in many cases is not demonstrable and a very large propor- 
tion of Cases do not present a palpable spleen.” 

Further lack of splenomegaly was noted by Kern and Norris,"® in study- 
ing liver enlargement in 1153 veterans returning from the Pacific with 
malaria. They observed ; “Enlargement of the liver, like that of the spleen, 
seemed to follow the course of the disease. It was not palpable at the onset 
of the disease but enlarged during the first days of the fever.” A careful 
study of the course of splenic enlargement was made by Stratman-Thomas."' 
He found, “the degree of splenic enlargement attained is directly proportional 
to the duration of the clinical attack. Attacks of ten days’ duration or less 
tend to promote palpability only on deep inspiration with the maximum 
enlargement noted at the end of the second week. This enlargement dis- 
appears during the third week after the clinical attack.” Hunt,®® after ex- 
tensive experience with the disease in North Africa feels: “To wait for a 
positive smear or a palpable spleen costs more lives than to treat a suspected 
patient.” Barber and Rice®® found splenic enlargement “a useful but not 
very accurate measure of the amount and distribution of malaria in Egypt.” 

Strong^® summarizes the situation as follows: “While there has been 
considerable difference of opinion from time to time about splenic index in 
the diagnosis of malaria, palpability of the spleen, temperature curves and 
cyclic manifestations should not generally be considered by the practitioner 
reliable for the diagnosis without microscopical examination.” We fully 
agree with Strong’s statement and might add that it is dangerous to wait 
for these signs before doing a microscopical examination of the blood.®® 

An explanation of this change in significance of the malaria triad is not 
difficult to find. One of the fundamentals underlying the progress of medi- 
cine in recent decades has been earlier recognition and diagnosis of disease. 
No longer must a mass be palpable in the abdomen to suggest cancer of the 
stomach. Neither must a patient be jaundiced to diagnose liver disease. 

The same is becoming true of malaria. Patients, especially military per- 
sonnel, are accessible to medical observation before the signs of established 
infection have developed. In our group of malaria cases (except for eight 
patients whose history exceeded 21 days), the average duration of complaints 
before admission was only 4.4 days. Many were seen in the first hours of 
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discomfort. The complaints, then, as we saw them, were really what text- 
books have long called the “prodromal signs” of malaria. The triad 
of periodic chills with fever, anemia, and splenomegaly, is a later manifesta- 
tion of an established plasmodium infection. Its clinical value must be re- 
considered in that light, for the diagnosis of acute malaria is now made 
before that triad develops. 

The temporal relationship of malaria symptoms and signs was fairly wejl 
demonstrated by patients in this group who developed clinical malaria while 
hospitalized for unrelated conditions : 

A 34 yr. white F2/c was admitted to the surgical service on May 4, 1944, with 
the diagnosis : “Dislocation, right shoulder.” No temperature or systemic complaints 
were noted for the first 16 days, after which a Nicola operation was performed on his 
shoulder. For seven days post-operatively he had an afternoon elevation of tem- 
perature never exceeding 100° F. The next five days were completely afebrile. On 
his thirtieth hospital day he had a chill rather suddenly and a fever of 103.4° F. His 
clinical course from that time on is charted below (chart 3). Blood films for malaria 

Chart III 
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were examined repeatedly for three days, June 3 to 6. All were negative for malaria 
parasites. The spleen was never palpable. June 14 he had another chill and rise of 
temperature to 104° F. At that time J^lasmodium vivax was found. A routine 
course of atabrine (total 2.6 gm.) resulted in an uneventful recovery. He was dis- 
charged asymptomatic on July 31, 1944. No history of previous malaria infection was 
obtained bn requestioning the patient. 



THE MALARIA TRIAD 


297 


A similar episode occurred in a 19 yr. white SM 3/c from, whom a suppurative 
appendix was removed on July 4, 1944. He ran a low-grade postoperative fever for 
10 days, after which he was afebrile for eight days. The following day he noted 
“malaise, headache,” and a temperature of 102° F. This continued for five days, with 
urinary and blood findings almost identical to those of the other case. At this time 
he was starting to show the tertian fever cycle, and his blood was found to contain 
Plasmodium vivax. Atabrine in the usual dosage produced an uneventful recovery. 
There was no history of previous malaria infection. Following three days of sulfa- 
diazine therapy this patient also showed agranulocytosis (white blood cells 3000, with 
4 band, 9 segmented, 71 lymphocytes, 1 eosinophile, and 15 monocytes). The sulfa- 
diazine may or may not have affected somewhat the course of the infection, 
but the sequence of symptoms and signs was fairly typical. It is a reasonable as- 
sumption, on the basis of other acute cases seen here, that the triad may have become 
apparent later in each case if atabrine had not been started. 

Failure to recognize the “prodromal” complaints as of malarial origin 
has caused numerous diagnostic errors, some of which have been tragic 
and fatal.®® Kean and Smith found that in 100 fatal cases of estivo- 
autumnal malaria, 23 had symptoms of not more than one day before hos- 
pitalization, and yet they died. Even in Panama, where, in the minds of 
many, malaria is practically synonymous with the region, less than 72 per 
cent of our malaria patients were hospitalized with suspicion of the correct 
diagnosis, and only 28.5 per cent admitted with the correct diagnosis estab- 
lished.®' 

These errors would be less significant if it were not true that the early 
complaints in malaria cases possess rather consistent similarities. The pat- 
tern, as seen in our group, was characteristic enough so that even the ward 
corpsmen could make a fairly accurate diagnosis before the blood film report 
was available. 

Six complaints have been found most h^pful : fever, headache, malaise, 
backache, anorexia, and “foul smelling” perspiration. The diagnosis of 
malaria was established in a significant number of patients who manifested 
any four of these six complaints. 

Fever has always been suggestive of malaria, especially when associated 
with chills. It is not always present, however, much less so in its typical 
cyclic form, as has already been mentioned. Fever was noted in 96.7 per 
cent of our group; in 63.4 per cent associated with chills. No appreciable 
fever was present in 12 patients on admission. 

Headache was a symptom in 73 per cent of our patients with malaria. 
From more careful questioning of recent cases it is apparent that this per- 
centage would be higher if the various admitting examiners had asked spe- 
cifically for this complaint. The headache is characteristically, though not 
always, frontal or retrobulbar, Avith common reference to it as 'a “tired” nr 
“strained” feeling in the eyes. 

^Malaise is a common complaint in many diseases. It assumes an identi- 
fying place in malaria for its sudden and unexplainable onset It frequently 
IS the first sign in a man who is perfectly all right until this sudden “ache 
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all over,” “tired,” or “dragged out” feeling seizes him. This was seen in 71 
per cent of our cases, and in 40 per cent was mentioned as the chief complaint. 

Backache was complained of by 32.4 per cent of our patients. In all 
probability it was included even more often under the symptom of malaise. 
It is characteristically in the lumbo-.sacral area, and occasionally severe 
enough to require morphine. 

Anorexia was a prominent complaint in 44 per cent of our cases; asso- 
ciated with vomiting in 9.2 per cent. As additional diagnostic evidence it 
is valuable. Rarely has a good appetite been seen in a man acutely ill from 
malaria. In the course of treatment the disappearance of anorexia is a val- 
uable indication of the clearing of these parasites from the blood. Per- 
sistence of anorexia is highly suggestive that the treatment has been inade- 
quate and further study of blood smears, especially for gametocytes, should 
be made. 

Foul perspiration has a peculiar sour odor described by patients as like 
the smell of “burned matches,” “phosphorus or sulfur.” This symptom was 
first pointed out by a native of Panama who had experienced malaria parox- 
ysms several times. It has -since proved of some diagnostic value. Al- 
though noted in only 26.6 per cent of our cases, it was identified by them as 
something unusual. When present it was quite an accurate indication of a 
•positive blood film. 

Other observers have noted the above complaints with similar frequency. 
Gordon et al.^® found them in the following percentage in their group of 435 
soldiers evacuated from the Southwest Pacific: Malaise, weakness, 97 per 
cent ; headache, 96 per cent ; generalized aches, 88 per cent ; backache, 88 per 
cent; nausea, 59 per cent; vomiting, 36 per cent. Hughes reports that in 
1200 cases in West Africa, “the main symptoms of the attack irrespective 
of type and in order of frequency were : headache, backache, shivering, vomit- 
ing, feverishness, pain in the back of the neck, generalized aching, slight 
cough, sweating, and simple diarrhea.” 

Craig in 1909 wrote : “In all cases of malaria there is loss of appetite, 
often observable for days before the onset of the febrile paroxysm. . . . 
Headache occurs in practically every case. . . . Pain in back and limbs is 
always present during acute attacks of malaria and may be very severe. 
Bercovitz says : “In most instances, for a few days before the occurrence 
of the actual malarial paroxysm the patient complains of aching bones and 
joints, pain in the back and legs, more or less malaise, anorexia, headache, 
etc.” 

Polumorovinov and T roitzky,®” reporting the deaths of 34 children in 
Russia, observed: “The children who succumbed showed no constitutional 
anomalies, tlie main subjective symptom being severe headache.” Fitz- 
Hugh et studied 189 cerebral malaria cases and found that: “In all in 
whom an adequate history was obtainable, headache was severe. Photo- 
phobia and vertigo were frequent complaints.” 
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Although these symptoms have occurred with significant frequency, they 
are not proposed as being diagnostic for malaria but only as highly suggestive 
of the disease. A great deal has been written lately of the bizarre symptoms 
of malaria. In fact, malaria has quite indisputably joined syphilis as an- 
other great medical “mimic,” simulating as it does, almost every known 
disease of the body. 

A few of the other findings frequently mentioned in malaria are : upper 
respiratory changes,^^ hepatomegaly, elevated sedimentation rates, leuko- 
penia, urinary changes, false positive serologic reactions,^^ bradycardia,^® 
jaundice, herpes, -and cerebral manifestations.^® 

In our cases 23.6 per cent had upper respiratory complaints or findings. 
In fact 13.6 per cent were admitted with a diagnosis of an upper respiratory 
or catarrhal fever. Hepatomegaly was noted in 11.9 per cent. Of the 
sedimentation rates examined on admission (24) only 30 per cent were 
elevated, which is contrary to the experience of Wood ^ who found 84 per 
cent elevations. Leukopenia (under 5000) was present in 19 per cent on 
admission, and leukocytosis (over 10000) in 4.2 per cent. Urinary changes 
consisting of varying degrees of albuminuria, casts, erythrocytes and leuko- 
cytes were seen in 19.7 per cent of the cases. These changes cleared with 
the treatment of the malaria. 

Of the Kahn tests made on all the malaria patients the day after admis- 
sion, only 5, or 3.3 per cent were positive. This is essentially in agreement 
with what Bates has found on admission serologic tests. The fact that . 
the blood wa^s drawn on admission rather than in the later days of the disease 
may explain the. variance with reported figures of 9.9 to 80 per cent,^® 100 per 
cent,*^ 47.5 per cent,^® and 12.5 per cenL*® false positive reactions. 

Bradycardia was frequently a helpful sign. In a new patient with a high 
fever, the presence of a pulse rate considerably less than the expected 10 
points acceleration for each degree of temperature elevation (as seen in fevers 
of bacterial infection) strongly suggested malaria. Jaundice was present in 
one case. Herpetic sores were seen occasionally. Cerebral manifestations 
were seen in one man who was admitted with ataxia and difficulty in 
speaking. 

This series of malaria patients has been reviewed in an attempt to show 
some consistency in symptoms in spite of the protean nature of the disease. 
To depend, however, entirely on these “consistencies” would be as fallacious 
as waiting for the ague-splenomegaly-anemia triad, but like the triad, they 
should be strongly suggestive. The diagnosis then rests on a blood film ex- 
amination. 

The failure to consider malaria and to do a usually simple blood film 
examination has been the source of most serious difficulties. Craig feels 
“If there is one fact that experience has proved in the realm of diagnosis, it 
IS that without a blood examination one can never be sure of the diagnosis 
of malaria and hundreds, and the writer believes, tliousands of lives have been 
sacrificed because of the neglect of this procedure by the practicing physi- 
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dan.” It might also be emphasized here that a single negative smear does 
not rule out malaria. Frequently several thick and thin films, taken at va- 
rious intervals, must be examined carefully before final diagnosis is made.®" 
The significance in all this may not be apparent to the practicing physi- 
cian in civilian life, especially those in temperate climates, although they are 
aware that malaria has become the disease of World War II. They also 
realize that a few of the thousands of recurrent malaria cases among military 
personnel may be in their hands in the next years. But all do not appre- 
ciate that Jiew cases are also imminent. 

The recurrent cases are often the easiest to diagnose. The patient him- 
self recognizes the “feel” of malaria, an invaluable and reliable assistance in 
diagnosis. It must, however, be differentiated from the recently described 
“psychogenic malaria.” 

With these recurrent cases at home, new infections are very likely to 
appear. Conditions in most of the United States, even in the most tem- 
perate areas, are as suitable today for the propagation of malaria as they were 
a century and less ago when the disease was common. There is ample evi- 
dence of the malariousness of the country in the pioneer period of the late 
eighteenth and nineteenth centuries. Not only the old malarious colonies 
of the East Coast, but all the new states with a more northern location, 
Indiana, Michigan, western New York, Kansas, Oklahoma, Missouri, Min- 
nesota, Wisconsin, Illinois, and Iowa, all shook with the “ague.” ““ 

In New York City during the six years ending in 1890, the statistics 
show 2,060 deaths or 24.62 per 100,000 from malaria. In Baltimore there 
were 834 deaths or 41.51 per 100,000, and in Brooklyn 1,413 deaths or 32.62 
per 100,000. Although the accuracy of these figures has been justifiably 
doubted by Thayer,®® it is known that in the first half of the nineteenth cen- 
tury New York and Philadelphia and their environs were intensely malarious. 

Packard records the wide prevalence in places as far north as Madison 
Barracks, N. Y., Fort Winnebago, Wise., and Fort Mackanaw, Michigan, 
and throughout the length and breadth of the Mississippi. 

Christian ®® speaks of malaria in New Englapd where it prevailed ex- 
tensively.” It has been said that families in the Connecticut Valley had 
quinine on the dinner table, to be sprinkled on food like sugar, to prevent the 
“ague.” Longfellow, referring to malaria, spoke a familiar warning in 
Evangeline : 

Only beware of the fever, my friends, beware of the fever ! 

For it is not like that of your old Arcadian climate, 

Cured by wearing a spider around one's neck in a nutshell. 

Ackerlaiecht says malaria was so prevalent that it was the American dis- 
ease during the nineteenth century. He cites one of the most striking experi- 
ences, that of a French traveler, Comte de Volney. On a 700 mile trip 
from Cincinnati to Detroit in September 1796, he did not find 20 homes 
which were free of malaria. 
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It is felt that there is little imminent danger of any serious epidemic of 
malaria in the United States at present. However, the conditions for trans- 
mitting the disease are still present, as is illustrated by a small epidemic which 
occurred in 1928 in Flint, Michigan. It was the result of southern workers 
who were carriers of the infection coming to work in automobile factories. 
In recent years there have also been outbreaks in southern Minnesota, eastern 
Iowa, northern Ohio, and in Camden, N. J. In the summer of 1943 an out- 
break of 53 cases occurred in a small town in Illinois.®® 

Malaria has thus become an important subject for all medical men, mili- 
tary and otherwise. The triad of periodic chills with fever, anemia, and 
splenomegaly as a diagnostic criterion, should be seriously reconsidered by 
everyone concerned. 

Summary 

1. Periodic chills with fever, anemia, and splenomegaly have been tradi- 
tionally recognized and taught as the triad of malaria. Recent experience 
with acute cases indicates this triad no longer constitutes the key to diagnosis. 

2. So-called “prodromal” complaints are sufficiently consistent to sug- 
gest the diagnosis at earlier stages of the disease. These include fever, 
headache, malaise, backache, and “foul-smelling” perspiration. 

3. The final diagnosis still rests on finding the parasite in a blood film. 
Failure to consider the disease and this usually simple means of diagnosis has 
resulted in many errors, some fatal. 

4. Conditions for ready propagation of the disease from returning mili- 
tary personnel prevail in most parts of the United States, even in the north- 
ern states where malaria was once endemic. The situation promises to affect 
many clinicians to whom malaria is an unfamiliar disease, remembered pri- 
marily for its triad of periodic chills with fever, anemia, and splenomegaly. 
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THE MEDICAL MAN AND THE CONSTITUTION 

By Kenneth C. Sears, f J.D., Chicago, Illinois 

Medical Standards 
License Required 

In liis opinion in Lambert v. Yellowley ^ Mr. Justice Brandeis uttered the 
following dictum : “Besides, there is no right to practice medicine which is 
not subordinate to the police power " of the states. ...” 

One decision cited by Mr. Justice Brandeis to support his dictum was 
Dent V. West Virginia.® That state in 1882 passed a statute which required 
every medical practitioner to meet one 'of three standards : ( 1 ) a graduate 
of a reputable medical college; (2) a practitioner in West Virginia con- 
tinuously for ten years prior to March 8, 1881 ; or (3) pass an examination 
prepared by the State Board of Health. Dr. Dent had only practiced since 
1876. He had a diploma from the American Medical Eclectic College of 
Cincinnati, Ohio, but that college had been determined by the Board of 
Health not to be “reputable.” Dr. Dent did not submit himself to the ex- 
amination of the board. He was convicted for violating the West Virginia 
statute. The Supreme Court of the United States affirmed the conviction 
and thus determined that the statute was no violation of due process guaran- 
teed by the Fourteenth Amendment. There are many similar decisions.'* 

License Revocable 

Licenses to practice medicine may be revoked by a state board. The 
courts generally have refused to hold that statutes conferring this power 
violate constitutional provisions. The usual claim has been that due process 
was denied. More particularly it has been argued that statutes permitting 
revocation were unconstitutional because the grounds for revocation were 
stated in general terms, such as gross immorality or unprofessional conduct. 
Most courts have not been convinced by this argument.® Some of them, 
however, have held that such grounds are so vague as not to give fair notice. 
Such a defect, according to the minority view, makes a revocation -of license 
statute unconstitutional.® 

Discrimination 

Statutes regulating members of the several professions practising the 
healing arts do not have to treat each profession precisely the same. The 
test, when complaint is made that the statutes deny equal protection of the 

* Received for publication April 1, 1946. The following discussion is not closely confined 
to constitutional problems ; nor is it limited to physicians and surgeons. 

t J.D. ; Professor of Law, The University of Chicago. 
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laws (class legislation), is whether the discrimination is plainly unreason- 
able/ Louisiana discriminated against chiropractors by requiring them to 
pass satisfactory examinations in the same subjects that were specified for 
physicians and surgeons, including surgery and materia medica. Other 
statutes provided for the admission of osteopaths, dentists, chiropodists, and 
trained nurses without requiring them to take a full course in materia 
medica or surgery. In other words, the osteopaths were favored and the 
chiropractors were, it would appear, practically prevented from practising in 
Louisiana. But this patent discrimination was sustained by the Louisiana 
Supreme Court.® It stated; “Were it otherwise the legislature would be 
greatly hampered in the exercise of its power to protect the general health 
and the public from imposition and fraud. Every group of men who might 
get together and evolve some system, designed to restore health, would be 
entitled to recognition, and all that could be required of them would be evi- 
dence of good character and a knowledge of such subjects as their particular 
school seemed to require, although the legislature might deem with reason 
a knowledge of such subjects wholly insufficient to entitle any one to treat 
the sick.” This reasoning by the Louisiana Supreme Court does not -appeal 
to this writer as a perfect example of logic. The states should have the 
power to deny recognition to schools of medicine that are not valuable to 
society.® That fundamental proposition would hardly be denied by any dis- 
interested person. But should a state be permitted to require standards for 
chiropractors in excess of those for osteopaths? However, even if the 
answer to this question must be in the negative, it would not necessarily fol- 
low that Louisiana could not properly deny admission to chiropractors. 
Conceivably its board might have reasonably determined that the chiro- 
practors failed to present “a diploma from a college in good standing.” Per- 
haps there was at that time no such college teaching the system known as 
chiropractic. 

Probably it is not of much importance now, but in establishing a stand- 
ard of education as a condition to securing a license, it is no violation of 
equal protection to make a reasonable exception in favor of established prac- 
titioners.^® The Minnesota legislature in 1919 revised its statutes concern- 
ing the practice of dentistry. Section four of this revision authorized the 
board of dental examiners to suspend or revoke dental licenses for a number 
of specified reasons. Section eight had a sweeping provision in this lan- 
guage: "provided that the provisions of this act shall not apply to persons 
lawfully engaged in the business or practices of dentistry at the present time.” 
It is a fair guess that the legislature intended merely to permit dentists 
licensed before 1919 to continue to practice without qualifying again for a 
new license. But the Minnesota Supreme Court held that section ei^-ht 
plainly excluded these dentists from the disciplinarj^ provisions of sectTon 
four. ^ This discrimination was a violation of constitutional provisions for 
equality and thus made the revision invalid.^^ 

In a Florida case, T. K. Jones stated that he had taken three examina- 
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tions given by the Florida State Board of Dental Examiners; that he had 
been thrice notified that he had failed to pass ; but that he had made as high 
a mark as others who were granted certificates to practice by the Board. 
Accordingly, Jones claimed that he had been refused a certificate capriciously 
and from prejudice. After the board’s motion to quash the proceedings had 
been overruled, the board declined to give any further answer to Jones’ 
complaint. Thus the actual facts were not adequately developed. But on 
the meager showing it would appear that the Florida court acted correctly 
in compelling the board either to justify its conduct or to issue a certificate 
to him. To do otherwise would seem to violate the constitutional guaranty 
of equal protection; but this provision was not mentioned by the Florida 
Supreme Court.^“ 


Advertising 

Oregon passed a statute that placed severe limitations upon the adver- 
tising permitted by dentists. The Supreme Court of the United States held 
that the statute was valid, saying: (1) “Nor has plaintiff any’- ground for 
objection because the particular regulation is limited to dentists and is not 
extended to other professional classes. The state was not bound to deal alike 
with all these classes, or to strike at all evils at the same time or in the same 
way. It could deal with the different professions according to the needs of 
the public in relation to each; ’’ and (2) that defendant was not justified in 
advertising in the forbidden manner merely because his advertisement was 
truthful. The court also observed: “The legislature was not dealing with 
traders in commodities, but with the vital interest of public health, and with 
a profession treating bodily ills and demanding different standards of con- 
duct from those which are traditional in the competition of the market place. 
. . . And the community is concerned in providing safeguards not only 
against deception, but against practices which would tend to demoralize the 
profession by forcing its members into an unseemly^ rivalry which would 
enlarge the opportunities of the least scrupulous. What is generally called 
the ‘ethics’ of the profession is but the consensus of expert opinion as to the 
necessity of such standards.’’ 


Corporate Practice 

Despite a dissenting minority, it has been generally agreed by^ the courts 
that neither a corporation for profit nor any other unlicensed person may' 
practise medicine, surgery, or dentistry through licensed employees. Such 
a policy' by a state does not offend constitutional provisions.^'* 

Apparently' in no state have private corporations for profit made more 
determined efforts to practice medicine and dentistry than in California. 
They' were denied this right when the effort was directly attempted. Then 
they made an indirect effort as disclosed by' the opinions in People ex rel. 
State M. Exrs. v. Pacific Health Corp.*** This corporation for a premium 
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agreed to pay the policy holder for medical services rendered to him ; but to 
obtain this benefit the holder “must, save as to emergency expenses not ex- 
ceeding $50, accept a doctor from the list” of physicians and surgeons ap- 
proved by the corporation. This restrictive provision appears to be the main 
point of difference between this corporation and other insurance companies 
which issue the long accepted ordinary health and accident policy. The 
defendant, Pacific Health Corporation, was operating for profit and was 
seeking to make as many of its contracts as possible. But the Supreme 
Court of California held that it was illegally engaged in the practice of medi- 
cine in excess of its corporate powers. The court refused to heed the argu- 
ment made by the corporation that the doctors on its approved list were in- 
dependent contractors as opposed. to employees in other cases where cor- 
porations were found to be practising medicine. This was rejected as a 
technical distinction and the court reasoned thus: “The evils of divided 
loyalty and impaired confidence would seem to be equally present whether 
the doctor received benefits from the corporation, in the form of salary or 
fees. And freedom of choice is destroyed, and the elements of solicitation 
of medical business and lay control of the profession are present whenever 
the corporation seeks such business from the general public and turns it 
over to a special group of doctors.” To answer objections made by the three 
judges who dissented, that the decision would be a peril to “fraternal, em- 
ployee, and hospital associations and various medical-hospital services 
[that] have been rendering such services to their members through doctors 
employed by them” and also to health insurance and group medicine, the 
majority of the court was happy to say: “It is perfectly possible to bring 
adequate medical service to the vast numbers of people who now can ill af- 
ford it by some means which will protect both the profession and the public 
from the evils of corporate control of the practitioner.” Then the majority 
cited as an example of what it had in mind, Butterworth v. Boyd decided the 
same day. That case is discussed in the next paragraph. 

In 1937 the city and county of San Francisco established a health service 
system for all of its employees who were members of the retirement system, 
including the teachers and employees of the board of education. The system 
was to be administered by a board to be elected by the members of the system. 
Members of religious sects who believed in healing by prayer were exempted 
from the system at their option. The board had the power to exempt those 
whose annual salaries exceeded $4,500, and those who had otherwise pro- 
vided for adequate medical care. The board had the power to adopt (1) a 
plan for medical care, (2j for indemnification of the costs of medical care, 
or (3) for carrying insurance against such costs. To pay the expense of 
the system the board could determine the monthly sum to be deducted from 
the compensation of the members. From the fund so obtained all expenses 
of the system were to be paid. Members in seeking medical care were free 
to select their physicians, nurses, hospitals, etc., subject to these restrictions 
only: (1) the rules and regulations of the board; (2) the chosen doctor or 
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hospital must render his services pursuant to these rules and regulations; 
and (3) the services or supplies must be furnished at uniform rates of com- 
pensation to be fixed by the board. But the board was expressly prohibited 
from entering into any exclusive contract for these services. The first board 
adopted plan number one for the rendition of medical services and rules and 
regulations to carry it into effect. A monthly deduction of $2.50 was made 
and then came a suit to test the constitutionality of the legislation. The 
Supreme Court of California, with one judge dissenting, decided that the 
legislation was valid despite many objections such as delegation of legislative 
power, due process, equal protection, and religious freedom.^® It is hardly 
to be doubted that the court was happy to announce that the municipal em- 
ployees had voted in favor of the system at the outset by a vote of 7,428 to 
939 and that: “Over a thousand physicians, a majority of the licensed prac- 
titioners in the city, and nearly all of the city’s hospitals, agree to furnish 
services under the plan. And petitioners’ brief states that among those 
who have joined the staffs are the president of the State Board of Health, 
the president of the California State Medical Association and past presi- 
dents of that association, the president of the San Francisco County Medical 
Society and several past presidents of that society, the president of the 
American College of Physicians, and leading members of the staffs of the 
medical schools of the University of California and Stanford University.” 
The uncertainty in this opinion is contained in the expression, “rules and 
regulations of the board.” Until these rules and regulations are disclosed 
and discussed in a court opinion one cannot be sure of the scope of the opinion 
in Butterworth v. Boyd. But it would appear, that the decision sustains the 
constitutionality of one type of group (socialized) medicine as distinguished 
from what may be labelled, inexactly, as the corporate practice of medicine. 

A similar organization in California was known as California Physicians’ 
Service, a non-profit corporation. The membership consisted of (1) ad- 
ministrative members who exercised administrative control through the 
election of the board of trustees; (2) professional members, duly licensed 
physicians and surgeons practicing in- the state, who elected the administra- 
tive members periodically; and (3) beneficiary members, viz., those who 
. upon the payment of monthly dues ai'e entitled to secure from any profes- 
sional member the necessary medical and surgical services. ‘ Professional 
membership is open to any physician or surgeon licensed to practice his pro- 
fession in this state upon his agreeing to abide by the rules of the corporation 
that all compensation for services rendered a beneficiary member shall be 
paid upon a pro rata basis out of the monthly funds collected from the bene- 
ficiary members.” But a professional member could refuse to accept any 
person as a patient. It was stated by the corporation that approximately 
5000 California physicians and surgeons were members and that 100,000 
persons, increasing at the rate of 1500 per month, had become beneficiary 
members. Two years after the California Physicians Service was incor- 
porated, the California legislature passed an act applicable to the Service that 
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provided: (1) at least one fourth of all physicians and surgeons had to be- 
come members; (2) membership in such a non-profit corporation upon a 
uniform basis is available to all licensed members of a particular profession ; 
and (3) voting by proxy and cumulative voting are prohibited. The Cali- 
fornia Physicians’ Service was declared by the Court of Appeals, First Dis- 
trict, to be validly operating under California laws and not to be engaging 
in the insurance business or in the corporate practice of medicine.’^^ In the 
opinion of the court is the following language : “There is no essential dif- 
ference between the Group Health Association, the San Francisco Health 
Service, and California Physicians’ Service in so far as the scheme of 
operations is concerned except that in the first two the administrative man- 
agement is in a board selected by the beneficiary members, whereas in the 
latter it is in a board selected by the professional members. All are non- 
profit, semi-charitable organizations conducted for the primary purpose of 
affording necessary medical care to those of small income.’’ 

The above expression “Group Health Association’’ refers to the opinions 
in Group Health Ass’n v. Moor and Jordan v. Group Health Ass’n. The 
first of these two cases decided that the Group Health Association, organized 
in the District of Columbia, was not practising the healing art or engaged 
in the business of insurance in violation of law.^® The second case, in the 
Court of Appeals, affirmed this decision as to the second point only.^” No 
appeal was taken from the decision on the first point. From the two 
opinions these facts appear concerning the Group Health Association. It 
was organized as a non-profit corporation to provide its members and their 
dependents with medical services, surgery, hospitalization and medical and 
surgical supplies. . There were specified exceptions and limitations on the 
services. Membership was limited to civil employees of the executive branch 
of the United States government service. Members were 'elected by the 
boards of trustees, who in turn were elected by the members except two 
chosen by the Federal Home Loan Bank Board, all from the membership. 
Members paid monthly dues and they could be expelled by the trustees who 
controlled and managed the corporate affairs. The relationship between 
the corporation and the physicians was not very clear. It had discontinued 
its former practice of having a staff of full-time salaried physicians in favor 
of a system whereby the physicians under oral contracts “apparently devote 
only a portion of their time to the work of Group Health, the remainder being 
devoted to private practice, although it seems to be contemplated that some 
physicians will give full time to the work. They receive fixed annual com- 
pensation, paid in monthly instalments, not specific fees for each treatment 
or case.” It operated a clinic and provided for home treatment, if necessary. 
Hospitalization to a limited extent was secured by arrangement with inde- 
pendent established hospitals. But it does not appear that Group Health 
provided that any licensed practitioner who would abide by the rules and 
regulations was entitled to be on the panel approved by Group Health for 
calling by its members. This absent feature seems to be highly important 
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under the California decisions. The Court of Appeals was apparently not 
concerned with this fact since its task was to decide whether Group Health 
was in the insurance business. The decision of the District Court that 
Group Health was not practising the healing art was expressed in a brief 
opinion that did not consider this possible objection. It was the conclusion 
of the Court of Appeals that doctors who made contracts with Group Health 
were “independent contractors” required to exercise their own judgment 
entirely independently as to diagnosis and treatment. 

This is an appropriate place to. ask what is the essential difference be- 
tween the Group Health Association in the District of Columbia, the Cali- 
fornia Physicians’ Service, and the San Francisco health service system on 
the one hand and the Pacific Health Corporation and the United Medical 
Service in Illinois on the other hand? The best answer appears to be the 
.profit motive with its danger of divided loyalty, intellectual dishonesty, and • 
shoddy medical service. This is a sufficient differentiation on paper. Yet 
. it seems fair to observe that a non-profit association cannot be wholly im- 
mune to expense, to making ends meet, and administrative success. And 
these are factors that will hamper and probably prevent the attainment of 
the high ideal of entirely adequate medical service for those with low incomes. 
So it is feared that in practice there would not be a great difference between 
approved non-profit corporations and disapproved profit corporations if the 
latter had been generally permitted to develop. Some of the latter probably 
would have developed into institutions with good if not excellent records for 
service. It can hardly be doubted, however, that many of them would have 
been of poor quality and even disgraceful. Thus would have arisen a need 
for public supervision and that, in an approved fashion, is not easy to obtain 
or cheap. Accordingly, the final conclusion is that the non-profit cooperative 
way is the superior method. If that method proves to be successful there 
will be little or no regret that the “practice of medicine” by the profit cor- 
poration has been generally forbidden.^** 

Procedural Due Process 

Not only is a physician entitled to substantive due process as set forth 
above, but he is entitled to procedural due process before his substantive 
rights can be adversely affected. Thus, the Ohio Supreme Court held that 
even though a statute provided that a license could not be revoked except 
upon notice and hearing, nevertheless it was unconstitutional because it failed 
to provide “whereby the attendance of witnesses could be required or their 
testimony procured.” 

Missouri apparently was more careful than Ohio and provided by statute 
that testimony could be taken by deposition and used in the trial of a physi- 
cian before the state board of health. Officers who take depositions were 
authorized to compel witnesses to attend and give their testimony. The 
Supreme Court of the United States held that this was sufficient for pro- 
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cedural due process even though the board had no power to compel witnesses 
to appear in person before the board and there give their testimony.®' - 
Perhaps the most colossal quack to disgrace tlie American medical pro- 
fession was John R. Brinkley, tlie goat gland surgeon, who barely missed 
election as governor of Kansas, even though he ran on an independent ticket 
— a remarkable feat that was equally remarkable proof of the emotional 
gullability of too many Americans. After the State Board of Medical Regis- 
tration and Examination of Kansas filed a complaint to revoke his license. 
Dr. Brinkley sought to enjoin the board from holding a hearing because, 
among other complaints, the board lacked the subpoena power. He failed 
to obtain an injunction.-’® The Kansas Supreme Court said that : “With the 
exception of a sporadic case to be noted later, no court has ever declared that 
[anj opportunity to present [aj defense and be heard in its support requires 
the adjective element of compulsory process.” The exceptional case men- 
tioned by the Kansas court was the case decided by the Ohio Supreme Court. 
The Kansas Supreme Court was caustic in its adverse comment, viz. : “The 
decision is authority for nothing but the fact that it was rendered, and this 
court declines to follow it.” 

In 1930 the Kansas board revoked Brinkley’s license. Then Brinkley 
sought to enjoin this revocation, claiming that it denied him his rights under 
the national constitution. He was unsuccessful but he confronted the fed- 
eral courts with a difficult decision.®^ His best argument was that the mem- 
bers of the Kansas Medical Board were prejudiced against him before the 
hearing started and that some of them were active in making the complaint 
against him. The Circuit Court of Appeals admitted “that some of the 
board had expressed such prejudice, and doubtless all were in fact preju- 
diced.” This conclusion was explained by the fact that Brinkley’s methods 
of publicity, particularly the use of the radio, made previous knowledge of 
these facts and opinions concerning their violation of professional standards 
almost inevitable. Thus the court was confronted with a decision in favor 
of Brinkley, because the only body that could try him was disqualified by 
prejudice, or a decision adverse to Brinkley. • In this unhappy dilemma the 
Circuit Court of Appeals chose not to let Brinkley go “Scot-free” and thus 
proclaimed that a doctor could not by sensational methods of publicity oust 
the only body with, jurisdiction over him. And yet it is unfortunate for us 
to admit that a person had to be tried before a board that undoubtedly was 
prejudiced. Normally, courts could be expected to deny such a conclusion.®'^ 
It is implied in the preceding discussion concerning procedural due proc- 
ess that before adverse action is taken against a medical man, he is entitled 
to a notice and a hearing. So is the law written ®®; but it is also true that 
some courts have had an unfriendly attitude toward administrative tribunals 

and thus have been unnecessarily strict and legalistic in applying this sensible 
rule.®' 
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Restraint of Trade 

The American Medical Association and others were indicted for a con- 
spiracy to restrain trade in violation of the Sherman Anti-trust Act. The 
Group Health Association of the District of Columbia was the alleged victim 
of the conspiracy. The District Court sustained demurrers to the indict- 
ment, holding that medical practice is not a trade within the meaning of 
Section three of the Sherman Act."® However, this decision was reversed 
and remanded by the Circuit Court of Appeals.^® It held that “a restraint 
imposed upon the lawful practice of medicine — and a fortiori — upon the op- 
eration of hospitals and of a lawful organization for the financing of medical 
services to its members, is just as much in restraint of trade as if it were 
directed against any other occupation or employment or business.” The 
opinion condensed the charge against the medical societies in this fashion: 
that they conspired to prevent the successful operation of Group Health’s 
plan, and that the steps by which this was to be effectuated were as follows ; 
‘‘(1) to impose restraints on physicians affiliated with Group Health b}' 
threat of expulsion or actual expulsion from the societies; (2) to deny them 
the essential professional contacts with other physicians, and (3) to use the 
coercive power of the societies to deprive them of hospital facilities for their 
patients.” Upon the trial which followed, the American Medical Asso- 
ciation and the Medical Society of the District of Columbia were convicted. 
They appealed but the convictions were affirmed, first, by the Circuit Court 
of Appeals for the District of Columbia and then by the Supreme Court.®^ 
The latter court avoided a decision on the “question whether a physician’s 
practice of his profession constitutes trade under § 3 of the Sherman Act.” 
But it held that: “Group Health is a membership corporation engaged in 
business or trade. Its corporate activity is the consummation of the co- 
operative effort of its members to obtain for themselves and their families 
medical service and hospitalization on a risk-sharing prepayment basis. 
The corporation collects its funds from members. With these funds phy- 
sicians are employed and hospitalization procured on behalf of members and 
their dependents. The fact that it is cooperative, and procures service and 
facilities on behalf of its members only, does not remove its activities from 
the sphere of business. 

“If, as we hold, the indictment charges a single conspiracy to restrain 
and obstruct this business it charges a conspiracy in restraint of trade or com- 
merce within the statute. As the Court of Appeals properly remarked, the 
calling or occupation of the individual ph 3 '^sicians charged as- defendants is 
immaterial if the purpose and effect of their conspiracy was such obstruction 
and restraint of the business of Group Health.” 

At the same time that the American Medical Association was before the 
courts, a case was decided in Kentuckj'^ that may present another problem 
in restraint of trade. Dr. Hughes was a competent and qualified surgeon 
with a long and successful experience and with no proof against him of un- 
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professional conduct. In 1939 the superintendent of the Good Samaritan 
Hospital wrote to Dr. Hughes that in order for the hospital to continue as 
an accredited hospital, it would be necessary for him to have the indorsement 
of the proper board of officers of the American College of Surgeons. Ap- 
parently, Dr. Hughes was justified in interpreting this letter as denying him 
the use of the operating room in the hospital unless he ceased to perform 
some types of operations. For the letter was based on the fact that Dr. 
Hughes, “a general practitioner, had invaded the field of the specialist by per- 
forming certain operations, which are under rules usually performed in the 
hospital by surgeons classified as specialists, and such continued practice 
would take the hospital from the accredited list.” Dr. Hughes sought an 
injunction to restrain the hospital from interfering with his practice. An 
injunction was refused, the court saying: “We have before us merely one 
question — his vested right to operate in the rooms of appellee hospital, when 
it for no manifested arbitrary or capricious reason, but in the exercise of 
a reasonable discretion to maintain its institution on an accredited basis, 
decided otherwise. Appellant has failed to demonstrate that he has such a 
vested right, either by contract, inherently or as vouchsafed by any consti- 
tutional provision, hence we are of the opinion that the chancellor properly 
dissolved restraining order and denied permanent injunction.” 

There was no discussion of the possibility that the arrangement between 
the hospital and the American College of Surgeons was an agreement in 
restraint of trade and a possible violation of the Sherman Act, to say nothing 
of Kentucky statutes. Was the arrangement one that can be diffentiated 
from the conduct condemned in the Group Health case because it is a reason- 
able restraint since the primary, if not the sole, purpose was to maintain 
proper standards for hospitals ? The present writer is not sufficiently versed 
<'in the complications of the Sherman Act to venture an answer to this ques- 
tion. 


Compulsory Medical Attention 

Professor Thomas Reed Powell has written about the constitutional 
aspects of compulsory vaccination and sterilization. But he confined his 
observations to cases decided by the United States Supreme Court.®® 

Not all of our state courts have been so favorably inclined toward the 
validity of compulsory medical treatment. The bulk of the litigation has 
concerned itself with vaccination against smallpox, as a condition of school 
attendance. As far as the writer is aware no state statute directly requiring 
such a vaccination has been held to be beyond the power of the state. But 
Illinois, not usually listed as politically and judicially progressive, has three 
cases in which a vaccination requirement was held to be invalid as beyond 
the delegated authority of the public body which attempted to enforce the 
requirement.®^ The mental obtuseness of these decisions is demonstrated to 
some extent by the opinion in a later Illinois case.®® But even there the 
earlier decisions were distinguished because in the later case there was an 
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epidemic of smallpox, viz., about 40 cases in a city of approximately 12,000 
population. Presumably there are those who can view with sweet tolerance 
the attitude of a supreme court that permitted the protection of vaccination 
only after the disease was a serious problem.®® A Wisconsin decision fully 
supports the earlier Illinois decisions and more definitely condemned the 
vaccination regulation as unconstitutional.®” Fortunately, however, it ap- 
pears to be agreed that by one method or another most vaccination statutes 
and regulations have been held to be valid by the state courts, despite con- 
stitutional claims of equal protection, due process, non-delegation ' of legis- 
lative power, free public schools, religious and civil liberty, and freedom 
from unreasonable search and seizure.®® 

There was difficulty in Illinois in securing a statute that compelled under 
a penalty the dropping into the eyes of a baby within an hour after its birth 
1 per cent solution of silver nitrate, or some equally effective prophylactic. 
Even though the purpose was to save eye-sight by preventing the disease of 
ophthalmia neonatorum, the Attorney-General of Illinois wrote an opinion 
declaring the proposed statute to be unconstitutional for interfering Avith the 
liberty of parents in rearing their children. The Governor accordingly 
vetoed the bill.®® But this ridiculous position was too much for Illinois. 
The next legislature passed another bill and it was approved by Governor 
Horner. As far as is known no court test has been made of such legislation. 

In November, 1919, George Buckner was in custody in the Topeka, 
Kansas, city jail. The city health officer, acting under a state statute, the 
rules of the state board of health, and a Topeka ordinance, examined Buckner 
and then certified that he was infected with chronic gonorrhea. Then fol- 
lowed an isolation order whereby Buckner Avould be sent to the Kansas State 
Quarantine Camp for men at Lansing for treatment. Buckner sought his 
release through a writ of habeas corpus. He failed and the Kansas Supreme * 
Court held that the legislation was valid.^® 

New York in 1922 passed an act under which a “neglected” child was one 
whose parent refuses, when able to do so, to provide necessary medical, 
surgical, institutional, or hospital care for such child. The Children’s Court 
had the power to order a child to be examined by a physician and whenever 
such a child appeared to be in need of medical or surgical care, to make an 
order for such treatment. Helen Vasko was brought before this court upon 
the petition of the Westchester County Society for the Prevention of Cruelty 
to Children. Medical examination disclosed that Helen, two years old, had 
a glioma of the retina of the left eye, which was permanently blind ; that the 
growth was probably of a malignant nature and would increase until it filled 
the eyeball; that it would then burst through the eyeball and protrude be- 
tween the lids ; and that in all probability, if left to nature, it would follow 
the optic nerve into the brain, thus causing her death. An operation to re- 
move the left eye was recommended with the advice that statistics show a 
cure in about 50 per cent of the cases. But Helen’s parents refused to 
permit the operation, the mother saying that she would rather have the child 
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as she is now. “God gave her tlie^baby and God can do what he wants.” 
This attitude of the parents was thought by the New York court to be arbi- 
trary. Accordingly, the statute was held to be constitutional and ithe order 
adjudging the child to be neglected was afhrmed. As a necessary inference 
from the opinion the trial court’s order included a direction that, the opera- 
tion be performed and this was also approved.^^ 

Patricia Hudson presented a sad case. She had a congenital deformity 
consisting of an abnormal growth of her entire left arm which made. that 
arm much longer and larger than the right arm and rendered it absolutely 
useless. The minority of the court from an examination of a photograph 
concluded that the left arm was ten times the size of the other arm and nearly 
as large as her body. The medical testimony was that Patricia appeared 
to be frail ; that she will remain in a rather weakened condition, an easy prey 
for infection ; that her heart is burdened by reason of having to pump blood 
through the large left arm; and that her chest and spine are becoming de- 
formed from carrying the enormous weight. Both physicians concluded that 
there was no remedy except amputation which they recommended, even 
though “there is a fair degree of risk of life involved in the operation.” 
Patricia came before a juvenile court on the complaint of an adult sister that 
Patricia was not receiving needed medical care. Patricia was then 11 years 
old. Her brothers and sisters testified that Patricia’s deformed arm made 
her shy and sensitive and deprived her of a normal life. She did not attend 
school because other children jeered at her. Patricia apparently did not 
testify but she frequently cried and stated that she wished to have her left 
arm removed. Three of her sisters testified that they favored the amputa- 
tion even though they realized that Patricia might not survive the operation. 
Her father was an invalid and a weak character. He testified that he would 
not object to the amputation and also stated : “I am leaving it in the Judge’s 
hands.” Her mother strongly opposed the operation, not because of re- 
ligious scruples, even though she had had a divine healer for Patricia, but 
because of the danger of causing Patricia’s death. 

The trial judge ordered the amputation but the Washington Supreme 
Court by a vote of six to three reversed the order.^^ The majority opinion 
stated that the legal problem presented was whether Patricia’s mother could 
be deprived of the control of Patricia for a sufficient period of time to subject 
Patricia to the operation which, in the judgment of the juvenile court, 
Patricia’s welfare demanded. 

The answer to this question was in the negative. Was it correct ? One 
cannot give a negative answer to this last question without admitting that 
the AVashington statute was in no sense as satisfactory and direct as the New 
York statute previously considered. Indeed it seems necessary to admit that 
the Washington juvenile court act was not drafted with any such problem 
specifically in mind. It has no express language providing for medical or 
surgical care. But it defined a dependent child as one who is destitute, or 
whose home, by reason of the neglect of a parent, is an unfit place for such 
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child, or one whose parent does not properly provide for such child, etc. The 
minority opinion argued that this language was sufficient and came to these 
conclusions : ( 1 ) “Medical services are necessary and a child who is not 
furnished such services is destitute; ” and (2) since Patricia was in need of 
surgical attendance she was destitute and the juvenile court possessed the 
power to order the amputation. 

In reaching these conclusions the minority relied on that part of the act 
which declared : “After acquiring jurisdiction over any child, the court shall 
have power to make . . . any order, which in the judgment of the court, would 
promote the child’s health and welfare.” The majority of the court appeared 
not to attach much value to this provision. Instead, it argued that under 
the same section, if the juvenile court found a child to be dependent, it was 
necessary to place the child under the legal control of somebody. “But the 
court may not, over objection of the natural guardian, or legal guardian or 
adoptive parents to whom custody and control of the child are awarded by 
the court, subject the child to a surgical operation.” 

Thus it is possible that the decision is primarily procedural in its sig- 
nificance. Instead of directly ordering the amputation, the juvenile court 
should have proceeded thus : ( 1 ) made a finding that Patricia was a neg- 
lected child under the statute; (2) made an order depriving her mother and 
father of her control and custody, taking care to have them transferred to a 
person, such as one of the adult sisters, who favored the amputation; (3) 
entertained a petition from this guardian asking for an amputation order, 
and; (4) made an amputation order in granting this petition. Whether 
this procedure would have been approved by the Supreme Court of Wash- 
ington is doubtful. Despite the command of the legislature to give the 
juvenile court act a liberal construction, the majority of the court apparently 
failed to do so, or to heed the legal philosophy expressed by the New York 
court in the Rotkowitz case, even though it quoted this passage : “The law is 
a growth. It could not serve the purposes of man and his needs were it 
static, inflexible and rigid. Like life,* the law constantly undergoes change — 
change which is imposed by life upon law.” In the course of an unneces- 
sarily long opinion there is one paragraph in the Washington opinion that 
probably explains, beyond any merely logical setting forth of its reasons, the 
basic philosophy or perhaps the religious prejudice of the majority of the 
Washington court. It is worth quoting : 

“As we read the evidence it is admitted by all concerned that there is a 
grave possibility that the child may not survive the ordeal of amputation; 
nevertheless, every one except the child’s mother is willing, desirous, that the 
child be required to undergo the operation. Implicit in their position is their 
opinion that it would be preferable that the child die instead of going through 
life handicapped by the enlarged, deformed left arm. That may be to some 
today the humane, and in the future it may be the generally accepted, view. 
However, we have not advanced or retrograded to the stage where, in the 
name of mercy, we may lawfully decide that one shall be deprived of life 



THE MEDICAL MAN AND THE CONSTITUTION 


317 


rather than continue to exist crippled or burdened with some abnormality. 
That right of decision is a prerogative of the Creator.” This language, 
particularly the last sentence, reminds one of the, excuse given by the mother 
of Helen Vasko in one of the New York cases. It was an excuse that the 
New York court thought was arbitrary. It is also odd that the majority 
of the Washington court criticized Patricia’s mother, “who loves her child 
devotedly” for seeking “to shift responsibility of decision to the child at some 
future time, a present responsibility of the mother, a sacred duty the mother 
shirks.” In any event it appears clear that despite a few vague references 
to constitutional rights, the Washington court did not decide Patricia’s case 
on the theory that some principle of constitutional law would prevent the 
Washington legislature from amending its juvenile court act to conform to 
the New York acts. But it is regrettable that the majority of the Washing- 
ton Supreme Court decided in favor of a static rather than a progressive 
view. 

Enforcement of Standards 

The normal method of compulsion if a person practises medicine or 
surgery without securing a license or after his license has been revoked or 
suspended is through a criminal proceeding with a jury trial. This method 
has not always been adequate. The statutory penalty may be so mild that it 
fails to deter some hardy individuals. More often, it seems, some quacks 
have a popular appeal and it is difficult if not impossible to convict them 
before a jury with sufficient frequency. 

Iowa passed a statute that provided that a person who violated a law 
requiring a license for the practice of his profession could be restrained by a 
permanent injunction. This was in addition to a statute that made a 
medical practitioner subject to a fine and imprisonment for practising with- 
out a license. G. E. Fray became the defendant in an action to enjoin him 
from practising without a license. He complained that the first Iowa statute 
was unconstitutional because it deprived him of a jury trial as guaranteed 
by the Iowa constitution. But the Supreme Court ruled against him. The 
importance of this decision lies in the fact that an equity rather than a law 
court issues an injunction and that an equity court is not compelled to call a 
jury to determine the facts and very rarely does so. The assumption is that 
an equity judge has a higher I.Q. than the average jury, knows better from 
his experience how to evaluate evidence, and is less subject to prejudices and 
emotions. It is believed that quacks have less chance of avoiding the license 
law if the case is decided without a jury. In case the injunction issues, a 
claimed violation of the injunction decree will again be decided by the equity 
judge without the necessary use of a jury, unless a statute so requires. This 
method of enforcement of professional standards is also likely to be more 
speedy than a criminal proceeding. The Iowa Supreme Court admitted that 
this method could not be used in the ordinary prosecution of crimes. But 
for a long time equity courts have asserted jurisdiction over nuisances and 
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certain harms to property. Here the Iowa court made use of these 
analogies in favor of the public health and refused to hold the Iowa statute 
unconstitutional.^'* Other states have reached the same result and some of 
them have done so without the aid of a statute like the Iowa statute.*" Still 
other states have refused to grant injunction decrees, holding that the crim- 
inal process would have to suffice.*® In the last group of states three of the 
four cases concerned chiropractors. In the Illinois case it was asserted by 
the attorney general that some of the 52 individual defendants had been 
tried, convicted, and sentenced ; that after paying their fines or serving their 
terms of imprisonment they returned and continued their practice, and thati 
the Universal Chiropractors’ Association collected dues from its members 
and paid all fines, costs, and attorneys’ fees, thus creating disrespect for the 
law which makes it unlawful to treat human ailments without a license. 

Limitations on Medical Practice 

Dr. Samuel W. Lambert, “a distinguished physician” in 1922 in New 
York, sought to enjoin a federal prohibition director from interfering with 
his practice of prescribing vinous or spirituous liquors to his patients for 
medical purposes. The director was acting under congressional statutes 
which strictly limited the amount of liquor which physicians could prescribe. 
Dr. Lambert claimed that his constitutional right as a physician had been 
infringed even though, according to the majority of the court, he belonged 
to the minority group of physicians, who believed that liquor had value as a 
therapeutic agent. A bare majority of the Supreme Court of the United 
States decided that the statutes were not arbitrary. Accordingly Dr. Lam- 
bert was denied judicial relief.'*' The minority of the court challenged the 
assertion by the majority of the court that the views of the medical profession 
concerning vinous and spirituous, as distinguished from malt, liquors were 
opposed to their use as medicine. The minority of the court, accordingly, 
proceeded on the premise that vinous and spirituous liquors are of medical 
value. 

Linder v. United States should be contrasted with the Lambert case. 
Dr. Linder sold to a known female addict one morphine tablet and three 
cocaine tablets. His expectation was that the addict would administer them 
to herself in divided doses over a period of time. Nevertheless, he was 
convicted of violating the Plarrison Narcotic Law. This conviction was 
affirmed by the Circuit Court of Appeals but was reversed and remanded by 
the Supreme Court. It is difficult to interpret the decision and opinion of 
the latter court. The opinion hardly seems justified in assuming “the 
doctor’s good faith” and the Avisdom of his action according to medical 
standards. It Avould appear that the decision resulted from the following 
factors: (1) it was a trivial case; (2) the Supreme Court has been closely 
divided as to the constitutionality of the Harrison Narcotic Law; and (3) 
it was announced that the law, a taxing act with penal provisions, must be 
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strictly construed. The court also announced that “direct control of medi- 
cal practice in the states is beyond the power of the federal government.’’ 
On the whole it is believed that the Linder case is of no particular im- 
portance as a precedent. 

Contraceptives 

There appears to be no doubt that the dispensing of contraceptives may 
be prohibited generally. To what extent, however, may physicians be com- 
pelled to accept such a prohibition? On the basis of the decided cases no 
final answer to this question ivill be ventured.^® But it seems fair to observe 
that at least two recent decisions are unfavorable to the asserted constitu- 
tional right of physicians to prescribe the use of contraceptives even though 
they honestly believe that the use of contraceptives is desirable or necessary 
to protect the patient’s health or life. Under this sort of a decision it would 
seem to follow that the patient has no constitutional right to have a phy- 
sician advise him as to the necessity of using a contraceptive. 

The first of these two decisions is Commonwealth v. Gardner which 
affirmed the conviction of a physician, a nurse, and two trained social work- 
ers. All worked for the North Shore Mothers’ Health Office, a charitable 
organization. Two of them worked without pay and the contraceptive 
devices and medicine were sold and given in the office in accordance with the 
physician’s instructions. No question was made concerning the physician’s 
good faith. That seemed to be assumed. Despite that, the ruling of the 
trial court that these facts constituted no defense was approved. It was 
also held that the Massachusetts statute, prohibiting the dispensation of 
contraceptives, must be interpreted without qualification as applicable to 
physicians, and that, so interpreted, it was constitutional.®® The Supreme 
Court of the United States blasted the appeal in this case by a dismissal “for 
the want of a substantial federal question.” Nothing more was said and 
that would seem to be the equivalent of saying that the Supreme Court agreed 
with the Massachusetts court that the state statute as applied did not violate 
the national constitution, including the due process clause. 

Connecticut had a similar statute. Wilder Tileston, a licensed physician, 
sought a declaratory judgment to determine whether he was entitled to pre- 
scribe contraceptives for married women living with their husbands in the 
following cases: (1) patient is suffering from high blood pressure; if preg- 
nancy occurred there would be imminent danger of toxemia of pregnancy 
which would have a 25 per cent chance of killing her; (2) patient is suf- 
fering from an arrested case of tuberculosis of the lungs of an acute and 
treacherous type so that if she should become pregnant such condition would 
be likely to light up the disease and set back her recover}-^ for several years, 
and might result in her death; (3) patient is in good health except insofar 
as she has been weakened by having had three pregnancies in about 27 
months and a new pregnancy ivould probably have a serious effect upon her 
general health and might result in permanent disability. Despite the ap- 
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pealing nature of these cases the Supreme Court of Connecticut decided that 
the statutes forbade Dr. Tileston from prescribing contraceptives for these 
patients even though that was his professional judgment. It also decided 
that the statutes, as interpreted, were constitutional.®" Why? Because a 
physician in such cases need not prescribe contraceptives. All he needs to do 
is to advise his patients to refrain from sexual intercourse for the duration. 
Observe this language of the court: “The claim of the state on this point 
comes down, then, to a consideration of whether abstinence from intercourse 
is a reasonable and practicable method of preventing the unfortunate con- 
sequences. Certainly it is a sure remedy. Do the frailties of human nature 
and the uncertainties of human passions render it impracticable? That is 
a question for the legislature, and we cannot say it could not believe that the 
husband and wife would and should refrain when they both knew that inter- 
course would very likely result in a pregnancy which might bring about 
the death of the wife.” Would and should! The will and the morality! 
This writer does not believe that either the will or obedience to the moral 
precept will exist in many instances. And he is inclined to believe that this 
significant restriction on freedom of belief and action, based upon a lack 
of realism as to sexual relations, would be better condemned as unconstitu- 
tional. 

The Connecticut decision was appealed to the United States Supreme 
Court. Its decision was narrowly confined to a point of procedure. Curi- 
ously the attorneys for Dr. Tileston had raised in the Connecticut court only 
the question whether the statutes deprived “any person of life without due 
process of law.” The Supreme Court of the United States held that “the 
proceedings in the state courts present no constitutional question which ap- 
pellant has standing to assert. ’ The sole constitutional attack upon the 
statutes under the Fourteenth Amendment is confined to their deprivation of 
life — obviously not appellant’s [Tileston’s] but his patients’. There is no 
allegation or proof that appellant’s life is in danger. His patients are not 
parties to this proceeding and there is no basis on which we can say that he 
has standing to secure an adjudication of his patients’ constitutional right 
to life, which they do not assert in their own behalf. * * * * No question is 
raised in the record with respect to the deprivation of appellants’ liberty or 
property in contravention of the Fourteenth Amendment.” 

NOTES 

1. 272 U. S. 581, 47 S. Ct. 210 (1926). 

2. For the benefit of the medical profession it is perhaps desirable to state that the term 

police power is just one way of expressing the idea that is better expressed by the 
words, regulatory power. Sometimes this regulatory power can be extended to a 
prohibition. 

3. 129 U. S.114, 9 S. Ct. 231 (1889). 

4. Reetz v. Michigan^ 188 U. S. SOS, 23 S. Ct, 390 (1903) ; Watson v. Maryland, 218 U. S. 

173, 30 S. Ct. 644 (1910 — due process and equal protection) ; Collins v. Texas, 223 
U. S. 288, 32 S. Ct. 286 (1912 — osteopathy) ; Crane v. Johnson, 242 U. S. 339, 37 S. Ct. 
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176 (1917 — drugless practitioner) ; Douglas v. Noble, 261 U. S. 165, 43 S. Ct. 303 
(1923 — dentists) ; Graves v. Minnesota, 272 U. S. 425, 47 S. Ct. 122 (1926 — dentists; 
see citation of many state decisions) ; Sage-Alien Co. v. Wheeler, 119 Conn. 667, 179 
Atl. 195, 98 A. L. R. 897 (1935— optometry). Cf. People v.’ Griffith, 280 111. 18, 117 
N. E. 195 (1917 — Act of 1915 to regulate optometry invalid). 

5. Meffert v. Packer, 66 Kan. 710, 72 Pac. 247, 1 L. R. A. N. S. 811 (1903) ; Richardson 

V. Simpson, 88 Kan. 684, 129 Pac. 1128, 43 L. R. A. N. S. 911 (1913 — dentist) ; 
Laughney v. Maybury, 145 Wash. 146, 259 Pac. 17, 54 A. L. R. 393 (1927 — advertis- 
ing) ; Yoshizawa v. Hewitt, 52 F. (2d) 411, 79 A. L. R. 317 (1931 ) ; State Dental 
Examiners v. Savelle, 90 Colo. 177, 8 Pac. (2d) 693, 82 A. L. R. 1176 (dentist prac- 
tising as employee of a corporation). 

6. Green v. Blanchard, 138 Ark. 137, 211 S. W. 375, 5 A. L. R. 84 (1919 — dentist — divided 

court) . 

7. Laughney v. Maybury, 145 Wash. 146, 259 Pac. 17, 54 A. L. R. 393 (1927) ; McNaughton 

V. Johnson, 242 U. S. 344, 37 S. Ct. 178 (1917) ; People v. Witte, 315 111. 282, 146 N. E. 
178, 37 A. L. R. 672 (1924). 

8. Louisiana State Bd. of Medical Examiners v. Fife, 162 La. 681, 111 So. 58, 54 A. L. R. 

594 (1926). While not precisely the same it appears impossible to reconcile satis- 
factorily with the Louisiana case. People v. Love, 298 111. 304, 131 N. E. 809, 16 
A. L. R. 703 (1921) and People v. Schaeffer, 310 111. 574, 142 N. E. 248 (1924). 

9. People V. Lewis, 233 Mich. 240, 206 N. W. 553 (1925 — Michigan recognized chiro- 

practors but held that one desiring to practice the system of chiropractic is not deprived 
of the equal protection of the laws by requiring him, as a condition for securing a 
license, to pass an examination in anatomy, histology, embryology, physiology, chem- 
istry, bacteriology, pathology, diagnosis, hygiene, and public _ health, although such 
subjects are not taught in chiropractic schools). 

The board of regents of Texas University leased land to the city of Galveston for 
a municipal hospital, reserving the right to use part of the hospital for clinical in- 
struction of university medical students. The hospital board in charge of the hospital 
excluded licensed osteopathic physicians from using this hospital. But this was held 
to be no violation of due process or equal protection. Hayman v. City of Galveston, 
273 U. S. 414, 47 S. Ct. 363 (1927 — “We cannot say that a regulation excluding from 
the conduct of a hospital the devotees of some of the numerous systems or methods 
of treating diseases authorized to practice in Texas, is unreasonable or arbitrary.”) 

See for a more general discussion of equal protection, Iowa Ec. Med. College 
Ass’n. V. Schrader, 87 la. 659, 55 N. W. 24, 20 L. R. A. 355 (1893). 

10. State ex rel. Walker v. Green, 112 Ind. 462, 14 N. E. 352 (1887) ; 136 A. L, R, 219 (An- 

notation). See, also, Fairfield v. Shellenberger, 135 la. 615, 113 N. W. 459 (1907 — 
special license tax on traveling physicians). Cf. State v. Doran, 28 S. D. 486, 134 N. 

W. 53 (1912 occupation tax applicable only to non resident itinerant physicians in- 
valid) . 

11. State V. Luscher, 157 Minn. 192, 195, N. W. 914 (1923). 

12. York V. State, 144 Fla. 216, 197 So. 766 1 Loyola L. Rev. 109 (1940 — It is not clear 

whether the peremptory writ of mandamus required the board to produce the ex- 
amination papers of June 1939 in order to determine whether relator’s grade entitled 
him to a certificate or whether it required the board to issue the certificate forthwith). 

13. Semler v. Oregon State Board of Dental Examiners, 294 U. S. 608, 55 S. Ct. 570 (1935). 

14. People by Kerner v. United Medical Service, 362 111. 442, 200 N. E. 157, 103 A. L. R. 

1229 (1936). The opposite ruling was made in New York as to a chiropodist: People 
V. Dr. Scholl’s Foot Comfort Shops, Inc., 277 N. Y. 151, 13 N- E. (2d) 750 (1938). 

15. 12 Cal. (2d) 156, 82 P. (2d) 429, 119 A. L. R. 1284 (1938). 

16. Butterworth v. Boyd, 12 Cal. (2d) 140, 82 P. (2d) 434, 126 A. L. R. 838 (1938). 

17. California Physicians’ Service v. Garrison, Cal. App. 155 P. 2d 885 (1945). 

18. Group Health Ass’n v. Moor, 24 F. Supp. 445 (1938). 
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19. Jordan v. Group Health Ass'n., 107 F. 2d 239 (1939). See, however, U. S. v. American 

Medical Ass’n., 110 F. 2d 703 (1940) where the Circuit Court of Appeals was unable 
to say that the Group Health Association, Inc., as described in the indictment before the 
court, was illegally practising medicine. 

20. See the opinion in U. S. v. American Medical Ass’n., 110 F. 2d 703, 714 (1940). Con- 

trast 27 Marq. L. Rev. 135 (1943). 

21. Jewell V. McCann, 95 Ohio St. 191, 116 N. E. 42 (1917) 

22. Missouri ex rel. Hurwitz v. North, 271 U. S._40, 46 S. Ct. 384 (1926). 

23. Brinkley v. Hassig, 130 Kan. 874, 289 Pac. 64 (1930). 

24. Brinkley v. Hassig, 83 F. (2d) 351 (1936). 

25. Disqualification on the Ground of Bias as Applied to Administrative Tribunals, 23 The 

Canadian Bar Rev. 453 (1945) ; Re Segal and Smith, 5 Fed. C. C. Rep. 3 (1937). 

26. State v. Schultz, 11 Mont. 429, 28 Pac. 643 (1892). 

27. Dyment v. Board of Medical Examiners, 57 Calif. App, 260, 207 Pac. 409, 412 (1922) ; 

Bley v. Board of Dental E.xaminers, 120 Calif. App. 426, 7 P. 2d 1053 (1932) ; Kalman 
et al. V. Walsh et al., 355 111. 341, 189, N. E. 315 (1934) ; Abrams v. Jones, 35 Ida. 
532, 207 Pac. 724 (1922). 

28. U. S. V. American Medical Ass’n., 28 F. Supp. 752 (1939). 

29. U. S. V. American Medical Ass’n., 110 F. 2d 703 (1940). See The Medical Profession 

and the Sherman Act, 8 Geo. Wash. L. Rev. 1034 (1940). 

30. Ibid, at p. 711. 

31. American Medical Ass’n. v. U. S., 130 F. 2d 233 (1942), 317 U. S. 519, 63 S. Ct. 326 

(1943). See comments in 29 Corn. L. Qu. 271 (1943) ; 29 V. L. Rev. 832 (1943), 18 
Tenn. L. Rev. 393 (1944). 

32. Hughes v. Good Samaritan Hospital, 289 Ky. 123, 158 S. W. (2d) 159 (1942), reviewed 

in 31 Ky. L. Jr. 197 (1943). 

33. Compulsory Vaccination and Sterilization: Constitutional .Aspects, 21 N. C. L. Rev. 253 

(1943). 

34. Potts V. Breen, 167 111. 67, 47 N. E. 81 (1897 — A rule of State Board of Health com- 

pelling vaccination of school children is unreasonable and beyond the power of the 
board where smallpox does not exist in the community and tliere was no reason for 
apprehension) ; Lawbaugh v. Board of Education, 177 111. 572, 52 N. E. 850 (1899) ; 
People V. Board of Education, 234 III. 422, 84 N. E. 1046 (1908). 

See also Burroughs v. Mortenson, 312 111. 163, 143 N. E. 457 (1924) and People 
v. Tait, 261 111. 197, 103 N. E. 750 (1913). 

35. Hagler v. Lamer, 284 111. 547, 120 N. E. 575 (1918). 

36. The decision and the attitude of the Supreme Court of Illinois was much better in People 

ex rel. Barmore v. Robertson, 302 111. 422, 134 N. E. 815 (1922). There it was held 
that a typhoid carrier had been legally placed under a quarantine which required her 
to remain in her home and forbade her to prepare food for anyone except her husband 
and forbade anyone to come into her home, as a roomer or otherwise, unless he had 
been immunized from typhoid fever. 

37. State ex rel. Adams v. Burdge, 95 Wis. 390, 70 N. W. 347 (1897). See a criticism of 

the Burdge case in Ex parte Company, 106 Oh. St. 50, 59, 139 N. E. 204 (1922). 

38. Hartman v. May, 168 Miss. 477, 151 So. 737, 93 A. L. R. 1408 (1934). See also Zucht 

V. King, 260 U. S. 174, 43 S. Ct 24 (1922). 

39. See an editorial in 26 111. L. Rev. 785 (1932). People v. Pierson, 176 N. Y. 201, 68 

N. E. 243 (1903) holds that a statute that makes it a misdemeanor wilfully to omit 
medical attendance for an adopted child did not violate the father’s constitutional 
freedom of religion even though he believed in divine healing and not in physicians. 
See also Owens v. State, 6 Okla. Cr. Rep. 110, 116 Paa 345 (1911). 

40. Ex Parte McGee, 105 Kan. 574, 185 Pac. 14, 8 A. L. R. 831 (1919). See also People v. 

Thomas, 231 N. Y. S. 271, 133 Misc. Rep. 145 (1928 — detention for blood test) ; In 
re Caselli, 62 Mont 201, 204 Pac. 364 (1922) ; Ex parte Company, 106 Oh. St. 50, 
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139 N. E. 204 (1922) ; In re Travers 48 Cal. App. 764, 192 Pac. 454 (1920). Contrast 
Wragg V. Griffin, 185 la. 243, 170 N. W. 400 (1919) which appears to be a reactionary 
decision. 

41. In re Vasko, 263 N. Y. S. 552, 238 App. Div. 128 (1933). This decision was the sub- 

ject of comment in 12 Tenn. L. Rev. 59 (1933) ; 14 Boston U. L. Rev. 196 (1934) ; 
28 111. L. Rev. 556 (1933). • 

In re Rotkowitz, 25 N. Y. S. 2d 624, 175 misc. 948 (1941) is a similar decision 
upon an order for an operation to correct and prevent extension of a leg deformity 
induced by poliomyelitis. The mother of the child petitioned for the order and the 
court found that the child was neglected by the father who would not consent to the 
operation. He gave no reason for his opposition. 

42. In re Hudson, 13 Wn. (2d) 673, 126 P. 2d 765 (1942). The comment on this decision in 

28 la. L. Rev. 372 (1943) is mildly critical: “Even in the absence of statute, the state's 
right of guardianship is superior to that of the parent if the assertion of the right is 
necessary for the welfare of the child. This authority should extend to an order for 
surgical care in a proper case.” 

43. 25 N. Y. S. 2d 624, 175 Misc. 948 (1941). 

,44. State v. Fray, 214 Iowa 53, 241 N. W. 663, 81 A. L. R. 286 (1932). See Legal Control 
of Medical Charlatanism, 22 N. C. L. Rev. 23 (1943) discussing and comparing the 
use of criminal prosecution, quo warranto, and injunction. 

45. State ex rel. La Prade v. Smith, 43 Ariz. 131, 29 P. (2d) 718, 92 A. L. R. 168 (1934). 

46. Dean v. State ex rel. Anderson, 151 Ga. 371, 106 S. E. 792 (1921) ; Redmond v. State 

ex rel. Attorney General, 152 Miss. 54, 118 So. 360 (1928 — recommendation that state 
proceed by information to abate nuisance with a jury trial) ; State v. Maltby, 108 Neb. 
578, 188 N. W. 175 (1922) ; People v. Chiropractors Ass’n., 302 III. 228, 134 N. E. 4 
(1922). 

47. Lambert v. Yellowley, 272 U. S. 581, 47 S. Ct. 210, 49 A. L. R. 575, 588 (1926). 

Early Legislation Regulating The Practice of Medicine in 18 111. L. Rev. 225 
(1923) is of general interest. 

48. 268 U. S. 5, 45 S. Ct. 446 (1925). 

49. See McConnell v. Knoxville, 172 Tenn. 190, 110 S. W. (2d) 478, 113 A. L. R. 966 (1937). 

50. Commonwealth v. Gardner, 300 Mass. 372, N. E. 2d 222 (1938) ; 6 U. of Chic. L. Rev. 

260 (1939) is critical of this decision. See also 50 Yale L. Jr. 682 (1941) ; 37 Mich. 
L. Rev. 317 (1938) ; 7 George Washington L. Rev. 255 (1938) ; 16 N. Y. U. L. Qu. 
Rev. 149 (1938). 

51. Gardner v. Commonwealth of Massachusetts, 305 U. S. 559, 59 S. Ct. 90 (1938). 

52. Tileston v. Ullman, 129 Conn. 84, 26 A. 2d 582 (1942). Two of the five judges dissented 

on the interpretation of the statute; but they said notliing about its constitutionality. 
See 20 Boston U. L. Rev. SSI (1940) ; 3 Univ. of Det. L. Jr. 216 (1939). 

53. Tileston v. Ullman, 318 U. S. 44, 63 S. Ct. 493 (1943). 



CASE REPORTS 


PULMONARY FILARIASIS • 

By Harold RiFKiN.f Major, MC, AUS, and Theodore P. Eberhard, 

Major, MC, AUS 

Filariasis, a disease formerly of interest to tropical medical practitioners, 
has become a problem which must now be recognized and managed by both medi- 
cal officers and civilian physicians. Earl}^ in the war the disease was contracted 
by certain groups of American troops serving duty in filarial endemic areas in 
the South Pacific. Since the vector host is present in many areas in the Central 
Pacific, a continued incidence of the disease among our troops is a possibility. 
It seems important, therefore, to note all the clinical variants of the disease! 
The pathological findings, as manifested in natives, have been carefully worked 
out by Manson-Bahr ^ and O’Connor.- Essentially, there is lymph stasis and 
edema of the lymphatics associated with the presence of worms within the lumen. 
As the disease progresses, these foci undergo necrosis, with eosinophilic cellular 
infiltration of lymphatic wall. Eventuall}’’, there may be disintegration and cal- 
cification of the parasites, with peripheral infiltration of the lymphatic walls with 
macrophages, giant cells, lymphoc)'^tes, plasma cells, and fibroblasts. It is com- 
mon opinion that the obstruction of hmiph tracts produced by the tissue reaction 
surrounding the dying and dead worms accounts for the later picture of elephan- 
tiasis. The underlying morphological findings of early filariasis in American 
troops has been recently described by Michael,® Rifkin and Thompson,^ Zucker- 
man and Hibbard,® and Wartman.® In all these series, there is distinct evidence 
of macrophagic proliferation, with fibroblastic overgrowth, and eventual fibrous 
obliteration of the involved lymphatics. 

It is believed by many that a systemic reaction occurs either as a result of an 
allergic or a toxic reaction to breakdown of the worms. It has been possible 
to demonstrate that this acute hyperergic reaction may occur throughout the 
body, and is manifested by eosinophilia, edema, and hyperplasia of lymph nodes 
or edema and eosinophilic infiltration of the lymphatic walls. This may occur 
in areas far removed from the primary focus. It has been possible for us, in 
cases of suspected filariasis, to examine b)*^ biopsy the axillary and epitrochlear 
lymph nodes and lymphatics, when the primary focus appeared to be the right 
or left paminiform plexus. These para-focal nodes revealed lymph stasis, hyper- 
plasia, and eosinophilia. 

The sequelae of these progressive changes are usually increased intraluminal 
tension, with rupture of the lymphatics concerned, and spillage of lymph fluid 
into one of the organ or serous cavities. Craig and Faust " describe chyluria, 
secondar}"^ to ruptured lymphatics of the bladder or kidney. Strong ® mentions 
chylocele developing as a result of increased tension, with rupture of the tym- 
phatics of the tunica vaginalis. He further makes note of the fact that occa- 

* Received for publication June 27, 1945. 

t At present with the Department of Medicine, Montefiore Hospital, New York City. 
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sionally microfilariae are found in blood-stained sputum. He makes no mention 
of this phenomenon with associated pulmonary findings. In a recent editorial 
in the Naval Medical Bulletin,® a statement is made that "there is a pulmonic 
phase (in filariasis) manifested by a prevalent morning cough, (so) conspicuous 
in natives of endemic areas, which leads to a suspicion of widespread tuberculo- 
sis.” This is noted as an Oxample of the protean character of the disease. It 
has not been possible to find in the literature at hand recorded cases of proved 
pulmonary filariasis or filarial pneumonia. 

We have recently had occasion to examine’ a South Pacific native who had 
been infected with filariasis (IV. bancrojti) and whose clinical picture suggests 
the possibility of pulmonary filariasis. 

Case Report 

The patient was a 39-year old civilian laboier, who was a native from a South 
Pacific island wheie filariasis is endemic With the exception of the lattei three yeais 



Fig 1 December 2, 1943 Soft, diffuse shadow in left lower lobe 
and small ill-defined shadow in right upper lobe 


of his life, he had always lived on this island He was admitted to a general hospital 
in the South Pacific region, having been transferred from a station hospital, because 
of hacking cough, expectoration of blood-stained sputum, and night sweats, of two 
years’ duration. He complained of fatigue and malaise. No other symptoms refer- 
able to any other system were noted. Ph 3 'sical examination revealed an afebrile in- 
dividual, of good build, who did not appear to be acutely ill On admission, tem- 
perature was 98 8° F ; pulse 80 per minute; respirations 24 pei minute; blood pressure 
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110 mm. Hg systolic and 70 mm. diastolic. Dullness, diminished breath sounds, and 
moist rales were noted in the right half of the chest, anteriorly and posteriorly and 
below the angle of the scapula on the left side, posteriorly. Lymphadenopathy was not 
present. There was no evidence of elephantiasis of the upper or lower extremities 
The remainder of the physical examination was essentially negative. Admission diag- 
nosis was tuberculosis, chronic, non-productive, moderately advanced. 

Roentgcnogi aphic Examination: A film of the chest from anotlier hospital taken 
December 2, 1943 (figure 1) showed a soft mottled diffuse shadow of increased density 



Fig 2 January 16, 1944. The shadow in the right upper lobe has extended to almost 
the entire upper lobe and both shadows have become hard and linear. 

fanning out £i om the left hiluni into tlie lower lobe, and covering the lung field from 
the border of the eighth rib downward. The shadow became less dense below and 
laterally, leaving the lung margins almost clear. A shadow of the same character, but 
occupying an irregular localized area about 5 cm. in diameter, lay in the mid-zone of 
the right second anterior interspace. Heavy dense trunk markings connected this 
shadow with the hilum The broncho-vascular markings were prominent throughout 
the lung fields. 

A second transfer film, dated December 20, 1943, showed slight regression of the 
shadow in the left lower lobe, more contrast to the mottling, and beginning hard linear 
markings in the shadow on the right side The small patch on the right had developed 
into a generalized fluffy density covering the entire lung field below the level of the 
anterior end of the third rib 
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Our film (figure 2) taken on January 16, 1944, revealed marked regression of all 
of the shadows. The fluffy shadows of parenchymal infiltration had cleared, leaving 
in the left lower and right upper lobes ratlier fan-shaped zones of hard linear densities 
extending from the hila for varying distances into the lung fields. 

Laboratory Data: The admission blood count revealed 4,450,000 red blood cells, 
7,800 white blood cells, 92 per cent hemoglobin, 44 per cent neutrophiles, 25 per cent 





Fig. 3. Microfilaria in sputum smear ( W. baitcrojti) ■ X 600. 

lymphocytes, 28 per cent eosinopliiles, 3 per cent monocytes; urine examination was 
negative; Kahn reaction was negative; malaria smears on four occasions revealed no 
plasmodium; sedimentation rate was 51 mm. (Wintrobe) ; examinations of four 
separate sputum concentrates revealed no acid fast bacilli; there was no evidence of 
yeasts, fungi, or molds. However, numerous microfilariae, cliaracteristic of Wucher- 
cria bancrofti were noted (figure 3). These were associated with many eosinophiles. 
Peripheral blood examination by the Knott concentration metliod revealed a heavy 
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inicrofilarial infestation. A skin test,^^ utilizing Dirofilaria immUis antigen, gave a 
positive reaction to a titer of 1 : 8000 and 1 : 16000. Tuberculin test (PPD) was 
positive in a dilution of 1 : 10000. Because of the high eosinophile count, stool ex- 
aminations were performed, and revealed many hookworm ova (type unidentified). 
“Cold agglutinin” studies were negative. A blood count repeated one week following 
admission revealed 8,400 white blood cells with 31 per cent eosinophiles. Otherwise 
no changes were noted. Sedimentation rate, one week after admission, revealed a 
drop to 40 mm. in one hour. Sputum cultures on two occasions revealed non-hemolytic 
streptococci. 


Comment 

The clinical findings, the serial roentgenograms, and the laboratory data offer 
a fertile field for differential diagnosis. The final roentgenogram, the absence 
of tubercle bacilli, and the clinical picture appear to rule out any active tuberculous 
infection. There was no proof of a mycotic lesion. The only organisms cul- 
tured from the sputum were non-hemotytic streptococci. This, together with the 
absence of a systemic reaction, the blood count, the rapidity of change in the 
roentgen-ray findings, and the chronicity of symptoms is against a bacterial in- 
fection. There is nothing to substantiate an amebic process. Pulmonary un- 
cinariasis is to be considered, but the absence of hookworm parasites in the 
sputum and the duration of the symptoms appear to be unfavorable for such a 
diagnosis, although the possibility of an acute flareup during the larval migration 
through the bronchioles and alveoli must be considered. The examination of the 
serial films presents findings suggestive of an atypical pneumonia. The nega- 
tive “cold agglutinin” reaction and the lack of clinical findings are against such 
a diagnosis. 

The presence of microfilariae in the sputum can be explained on two bases : 
first, the patient had proved larval forms circulating in the blood stream, and it 
is possible that there may have been rupture of alveolar capillaries, with an out- 
pouring of microfilariae into the alveoli ; or second, the sub-mucosal lymphatics 
of the larger bronchioles and bronchi may have been involved in a generalized 
filarial infection, producing increased intraluminal tension, with resultant filarial 
bronchorrhea. 

The findings of an eosinophilia and microfilariae in the sputum, associated 
with a positive skin test in a dilution of 1 : 16000, suggests the possibility of an 
acute filarial reaction involving the bronchial lymphatics. It is further suggested 
that the edema and eosinophilic infiltration of these lymphatics are responsible 
for the transitory pulmonary infiltrations noted on roentgenograms. 

O’Connor - has previously expressed the view that filarial lymphangitis- is 
allergic in character and results when there are sufficient amounts of protein 
liberated from the disintegration of dying or dead worms, to overcome “the re- 
sistance set up by previous sensitization.” It is believed that when large amounts 
of protein are liberated, the typical inflammatory manifestations of filariasis re- 
sult. With minimal amounts, the reaction may result in a localized urticaria or 
local pain or a transient rise in temperature. Although the primary focus, har- 
boring the disintegrating adult worm, was not found here, there is no doubt in 
view of the microfilariae circulating in the peripheral blood, that such a focus 
existed. 
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Summary 

1. A case of a South Pacific island native is presented, whose clinical history, 
roentgenological, and laboratory findings suggest a diagnosis of pulmonary 
filariasis. 

2. It is believed that these findings can be explained on the basis of an acute 
allergic reaction, part of the constitutional and systemic nature of the disease. 

3. In view of the development of the disease in American troops, it is sug- 
gested that filariasis be considered in the future, in the differential diagnosis of 
transitory pulmonary infiltrations. 
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TROPICAL EOSINOPHILIA - 

By .John W. Irwin, Capt., M.C., A.U.S., Framingham, Massachusetts 

Weingarten ^ has described a syndrome called tropical eosinophilia, which 
is characterized by frequent early morning paroxysms of asthma, weakness, loss 
of weight and appetite, and a marked leukocytosis which may reach 80,000, due 
chiefly to a marked increase in eosinophiles which may constitute as much as 
80 per cent of the total number of white cells. 

Weingarten,^ who has had the opportunity to observe 81 cases, reported that 
all his cases except three originated in and" about Bombay, India. He stated 
that the disease began with lassitude, a low-grade fever rising to 100° or 101° F., 
with a marked loss of appetite and a corresponding loss of weight. Within a 

* Received for publication November 19, 1945. 
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week the patients developed a dry, ineffective cough which was more marked 
at night. Then the patients began to have severe attacks of wheezing, dyspnea, 
coughing, and tightness in the chest, which characteristically occurred in the 
early morning hours and responded to the adrenergic drugs. During the febrile 
period the spleen was moderately enlarged, hard, and smooth, but not tender. 
After a period of several weeks, the patients’ temperatures became normal, and 
there was no further loss of weight. The laboratory examinations showed a 
marked leukocytosis ranging from 20,000 to 80,000, with eosinophiles as high as 
88 per cent of the total white cell count. All the eosinophiles were of normal 
size and shape and fully matured. The sedimentation rate was moderatel}' ac- 
celerated. Roentgenograms of the chest during the febrile period showed a 
distinctive, disseminated mottling of both lungs. The average focus was about 
the size of a split pea with moderate intensity of its central shadow and ill- 
defined blurred outlines. Each focus had a diameter of 0.2 to 0.5 cm. The foci 
were more numerous and larger about the hilar region and commoner in the 
bases than in the apices. This mottling usually lasted for about four weeks. 
Roentgenograms of the chest in cases which had become chronic showed only 
prominent bronchial markings. 

The cause of this disease has not been established. However, ^^^eingarten ^ 
has shown that the clinical symptoms disappear and that the laboratory findings 
revert to normal when the patients are treated with arsenicals. He treated his 
cases with intravenous neoarsphenamine, giving an injection every fourth day, 
usually in a course of six: 0.15 gm,, 0.3 gm. and 0.45 gm., repeated once or twice. 
/jThe neoarsphenamine was dissoh-ed in a 10 per cent solution of calcium gluco- 
inate, to which 200 mg. of ascorbic acid wei-e added. After the first two or three 
injections, he noted a slight increase in the total leukocyte count, as well as in 
the percentage of eosinophiles. After five or six injections, Weingarten ob- 
served a sharp decrease in the number of white cells and the percentage of 
eosinophiles. Clinical symptoms disappeared rapidly after the third injection. 

Emerson - described a case of tropical eosinpphilia in a young man of 30 
years who worked in India from 1937 to the spring of 1942. His symiptoms 
developed in December 1942 after his return to the United States and commis- 
sion in the United States Naval Reserve. He showed the usual clinical symp- 
toms, and his white cell count rose to 32.500, with 78 per cent eosinoiihiles. 
Roentgenograms of the chest showed fine, irregular, diffuse mottling. The areas 
of increased density were scattered throughout both lungs, but were more marked 
in the hilar regions and at the bases. Emerson - treated this case with two 
courses of carbarsone by mouth, using 0.25 gin. twice dail)'^ for 10 days with a 
10 days’ rest between the two courses. He noted a slight rise in the total white 
cell count half way through the first course of carbarsone. However, at the end 
of the first course of carbarsone there was a sudden drop in the total white cell 
count which was accompanied by a corresponding drop in the total number of 
eosinophiles. Following the second course of carbarsone, the total white cell 
count was normal with the eosinophiles making up 9 per cent of the total white 
count. Soon after the end of the first course of carbarsone the asthmatic parox- 
ysms disappeared, the roentgenogram of the chest was clear, and auscultation 
of the chest revealed no abnormal findings. 

Chaudhuri ® saw a young male Mohammedan of 31 years of age in India with 
the clinical symptoms of tropical eosinophilia, a white cell count of 29,500, of 
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which 75.5 per cent were eosinophiles, and lungs showed by roentgenogram 
diffuse mottling. He was treated with intravenous mapharside injections, 0.02 
gm. for the first and 0.04 gm. for four subsequent doses at five-day intervals:' 
The clinical symptoms cleared, and the mottling of the lungs cleared after the 
third injection. Within four weeks the white cell count dropped to 6,200 with 
16 per cent eosinophiles. 

Parsons-Smith * treated a male European in Cairo, Egypt, who presented the 
clinical symptoms and laboratory picture of tropical eosinophilia, with neo- 
arsphenamine as did Weingarten, and he obtained the usual restoration to health 
of his patient. 

Robert Helig and S. K. Visveswar ® treated two cases of tropical eosinophilia 
in India successfully with neoarsphenamine. They felt that the disease might 
have an allergic origin. 

S. K. Vaidya ^ diagnosed six cases of tropical eosinophilia from 1929 to 1934. 
He recommended that these patients be treated with neoarsphenamine intra- 
venously. Fellow medical men treated these cases and clinical cures were ob- 
tained. It is interesting to observe that two of these cases had frequent re- 
lapses and had to be treated with arsenicals during each relapse, Vaidya stated 
that tropical eosinophilia may only be cases of asthma and allied allergic condi- 
tions giving an extreme allergic response. 

Menon ’’ analyzed eight cases of tropical eosinophilia which he saw in India. 
He found that it was most common below the age of 30 years, and more common 
in males than in females. He found that the white blood cell count varied be- 
tween 15,000 and 25,000. The eosinophilia was between 32 per cent and 67.5 
per cent, and the sedimentation rate was increased. He suggested that this syn- 
drome of tropical eosinophilia was due to an infection, the responsible organism 
being yet unidentified. / 

Lai ® saw 15 cases of tropical eosinophilia in India. He found that arsenical 
medication resulted in clinical cures. 

Hirst and McCann ® reported a case of tropical eosinophilia in a United States 
Naval officer who developed symptoms while stationed in Samoa. When they 
saw the officer, he had had symptoms for two years. They obtained a clinical 
cure with intravenous neoarsphenamine as outlined by Weingarten. They failed 
to find the cause of this syndrome. 

van der Sar and Hartz saw three cases of tropical eosinophilia on Curaqao. 
In one case they demonstrated microfilariae in the eosinophilic abscesses and in 
the enlarged axillary lymph nodes. They were unable to demonstrate micro- 
filariae in the enlarged lymph nodes of their other two cases. They viewed an 
autopsy in a fourth case, in which blood in the liver showed hypereosinophilia. 
The spleen was enlarged and the subcapsular pulp showed many eosinophiles 
and microfilariae. They treated their three cases successfully with arsenicals. 
They felt that they had demonstrated the relationship between tropical eosino- 
philia and filariasis. They also felt that the discussion of the treatment of filari- 
asis with arsenic should be studied further. 

^ In April 1944 two patients were admitted to the Cushing General Hospital 
with a diagnosis of bronchial asthma. Early in the morning on the day of their 
admission, both patients developed what appeared to be a typical paroxysm of 
asthma which was relieved in each case by 0.5 c.c. of epinephrine (1-1000) sub- 
cutaneously. However, they both showed elevated white blood cell counts, 
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15,000 in one case and 25,000 in the second jiatient, with a marked eosinophilia, 
45 per cent' in one patient and 60 per cent in the second case. I thought of Dr. 
Francis M. Rackemann’s statement: “All is not allergy that wheezes.” In 
discussing the patients with Colonel John A. Isherwood, I found that a marked 
eosinophilia with respiratory symptoms has been seen in tropical areas. He 
suggested the diagnosis of tropical eosinophilia, and referred me to Emerson’s - 
paper. 

Case Reports 

Case 1. A 34-year-old white soldier entered the Army March 13, 1941. His past 
medical history revealed that the patient had had the usual symptoms of hay fever with 
some wheezing and dyspnea from mid-August until the first frost each year from 1923 
to 1936. From 1936 he had only mild lacrimation and sneezing during his usual hay- 
fever season. There were no other allergic manifestations in himself or in his family. 
Without difficulty he completed 11 months’ training as an infantry rifleman in Florida, 
Georgia, and Louisiana. After 21 months of service in the Southwest Pacific theater, 
in October 1943 he developed a severe, chronic, nonproductive cough. About two 
weeks later during the early hours of the morning he had severe paroxysms of 
wheezing, dyspnea, coughing, and tightness of his chest, which persisted for several 
hours. Every morning for a month his attacks continued. He lost weight and became 
listless. Then he was admitted to an army hospital. 

There, on physical examination his chest was found to be full of sibilant and 
sonorous rales with occasional crackling and crepitant rales, botli inspiratory and ex- 
piratory. His vital capacity averaged 2700 c.c. with no change with the use of epine- 
phrine. During his 45 days at this hospital, his total white cell count averaged 30,000 
with 75 per cent eosinophiles ; repeated stool examinations were negative for ova and 
parasites; urine and sputum showed no ova or cysts; roentgenograms of skull and soft 
tissues were negative ; and microscopic study of the sternal bone marrow revealed only 
marked hyperplasia of the eosinophilic elements of the marrow. During his stay at 
this hospital his weight declined from 136 to 124 pounds, and the paroxysms of cough- 
ing, wheezing, and dyspnea became more severe and appeared throughout the 24 hours, 
in contrast to his previous episodes, which had appeared only in the early hours of the 
morning. 

On December 19, 1943 the patient was transferred to a Naval Hospital. He 
remained there for one-and-a-half months, and his clinical symptoms and laboratory 
picture showed no change. Then the patient was sent to a numbered General Hos- 
pital, where chest examination revealed poor expansion on inspiration, increased 
resonance, diminished breath sounds, moist and musical rales with wheezing through- 
out both lungs. A chest plate showed a slight diffuse pleural thickening and possible 
slight pulmonary fibrosis. The patient was evacuated from the Southwest Pacific 
theater on February 8, 1944, and he arrived at the Dibble General Hospital on Feb- 
ruary 22, 1944. For two months the patient’s condition remained unchanged. 

The patient arrived at the Cushing General Hospital on April 13, 1944. On 
admission he weighed 126% pounds ; blood pressure was 128 mm. Hg systolic and 80 
mm. diastolic; pulse rate was 90 per minute; respirations were 22 per minute; and 
temperature was 98.6° F. He was found to have an asymptomatic pilonidal cyst and 
a deviated nasal septum. Cervical, inguinal, and submaxillary lymph nodes were pal- 
pated. The costo-phrenic angle was moderately widened, and there was some flaring 
of the ribs. The anterior-posterior diameter of the chest was moderately increased. 
Chest was hyperresonant throughout to percussion. On auscultation of lungs, breath 
sounds were distant and expiratory wheezes were noted in all lung fields. His vital 
capacity was 60 per cent of normal. In the early hours of his first morning at Cush- 
ing, the patient was awakened with a severe paroxj'sm of wheezing, coughing, dyspnea, 
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and tightness in the chest. The respiratory rate rose to 60 per minute. All lung fields 
were filled with both inspiratory and expiratory musical rales. The attack was re- 
lieved with O.S c.c. of epinephrine (1-1000) subcutaneously. He continued to have 
similar paroxysms of wheezing, etc., every morning, usually between the hours of one 
and five. The use of a saturated potassium iodide mixture and ephedrine capsules 
definitely lessened the severity of these episodes. 

Prior to arsenical treatment, his total white cell count varied from 30,000 to 70,- 
000, with an eosinophilia of 60 to 90 per cent. Sedimentation rate was 24 mm. per 
hour on admission, platelets numbered 209,000. Repeated examination of the blood 
for malarial parasites and microfilaria^ failed to show any organisms. Repeated blood 
cultures were negative. Kahn, agglutination test for undulant fever, Weil-Felix test, 
and heterophile antibody test were normal. 

A few eosinophiles, no Curschmann spirals, no tubercle bacilli, and a few epi- 
thelial cells were found in the sputum. Sputum cultures were negative for molds and 
fungi. An occasional erythrocyte and a few leukocytes were seen in the urine, and a 
catheterized specimen of urine on culture was negative. Feces repeatedly were free 
of parasites and ova. Repeated cultures of feces yielded only Bacillus aerogenes. 

Microscopic examination of sternal bone marrow presented an increase in eosino- 
philes which were mature and normal in size and shape. Dark field and microscopic 
examination of a cervical lymph node and a piece of adjoining muscle was negative for 
organisms. The cervical lymph node contained a few normal eosinophiles. The 
structure of the cervical muscle was normal. Cultures of the cervical lymph node and 
muscle were negative. 

Intradermal skin tests for Echinococci and Trichinellae were negative. The pure 
protein skin test for tuberculosis was positive (4 +) for the second strength. 

Intracutaneous skin tests for dust, the animal epitheliums, orris root, and several 
of the pollens, including ragweed, timothy, and orchard grass, were positive. 

Roentgenograms of the nasal sinuses showed haziness of both antra, with a 
marked thickening of the lining membrane on both sides. An increase of the bron- 
chial markings of each hilar zone and in the upper portion of the right lung and a 
thickening of the interlobar pleura on the right was seen in stereoscopic films of the 
chest. 

On May 23, 1944 the patient was placed on 0.25 gm. of carbarsone orally twice 
daily. He completed two 10-day courses of carbarsone, with a 10-day rest period 
between courses, on June 21, 1944. His acute paroxysms of coughing, wheezing, 
dyspnea, and tightness in the chest continued until July 3, 1944, at which time the 
attacks ceased. However, patient continued to have a few expiratory musical rales 
scattered throughout all lung fields. By July 27, 1944 patient was symptom-free 
except for some mild wheezing each morning at about five. Steadily he gained weight 
and energy. Then he was given the following course of neoarsphenamine intra- 
venously: July 27, 1944, 0.15 gm. ; July 31, 1944, 0.3 gm.; August 4, 1944, 0.45 gm.; 
and August 8, 1944, 0.45 gm. Following this course of neoarsphenamine, patient was 
symptom-free, and his chest was clear. He continued to gain weight and strength, 
weighing 145 pounds on September 11, 1944. By August 8, 1944 a roentgenogram of 
the chest showed only slight thickening of the interlobar pleura on the right. The 
intradermal skin tests for dust, feathers, ragweed, and timothy were more markedly 
positive in September 1944 than in April 1944. However, this could be accounted 
• for by the fact that the patient was having some mild hay fever in September due to 
ragrveed pollen. 

Figure 1 graphically pictures his white cell count, eosinophilia, and sedimentation 
rate throughout the course of his illness. It is to be noted that arsenic increased the 
white cell count and percentage of eosinophiles at first. However, both dropped 
dramatically after a few days’ treatment. 
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In June 1945 the patient was seen at the Lovell General Hospital. The patient 
was feeling well and was working in a woolen mill. On a few occasions he had 
noticed some mild wheezing on getting up in the morning. However, he had not had 
any dyspnea. He showed nothing abnormal on physical examination. He weighed 
158 pounds. His total white cell count was 8,000 with 11 per cent eosinophiles, 51 per 
cent neutrophiles, 35 per cent lymphocytes, and 2 per cent monocytes. 

Dr. Harold W. Brown of the School of Public Health, Columbia University, 
supplied me with Dirofilaria immitis antigen for intradermal skin testing. The 
preparations used were prepared by Eli Lilly and Company, and include 1-1000 dilu- 
tion B 7615 A, 1-10,000 dilution B 7615 A, and a control B 761-5 D. The quantity of 
each solution injected intradermally was 0.01 c.c. A reaction was considered positive 
when the wheal of the antigen exceeded 3 mm. or more that of the control wheal. The 
patient showed positive reaction to both dilutions at 15 minutes, at 30 minutes, at 40 
minutes, and at one hour. 

Case 2. A 26 year old white soldier entered the Annjr in October 1939, His 
medical history was negative for allergic diseases and their manifestations. With -the 
exception of one sister who had mild “rose fever” in June and July of each year, the 
entire family was free of allergy^. This “rose fever” had never been investigated 
medically. 

Without difficulty the patient completed 26 months of infantry training in the 
southern section of the United States. In January 1942 he went to the islands in the 
Southwest Pacific theater. After 18 months in that area, in July 1943 one morning at 
about 4 ;30 a.m., patient was awakened by a severe, dry, nonproductive cough. Within 
the same week he began to have severe attacks of wheezing, dyspnea, coughing, and 
tightness in the upper anterior-posterior portion of his chest. The attacks were fre- 
quent, occurring every two to four hours and lasting 15 to 30 minutes. Gradually he 
lost his appetite, lost weight, and became weak. On October 30, 1943 he was admitted 
to an Army hospital, where he was found to have an eosinophilia of 72 per cent. He 
remained at this installation for two months, during which time his symptoms became 
more marked, particularly in the early morning hours. His weight continued to drop, 
and he became weaker. Repeated stool examinations showed no ova or parasites. 
Microscopic examination of an inguinal lymph node and sternal bone marrow showed 
only a marked increase in normal eosinophiles. 

In December 1943, patient was transferred to a Naval Hospital. On physical 
examination he appeared undernourished; temperature 99.2° F. ; pulse 84 per minute; 
and respirations 16 per minute. Throughout both lungs, most prominent at tlie bases 
and more prominent after coughing, were many sibilant and sonorous rales. Attacks 
of wheezing, dyspnea, and coughing appeared more frequently and severely at night. 
These attacks were relieved by epinephrine subcutaneously. Laboratory examinations 
showed: average total white cell count was 15,000, with 44 per cent eosinophiles; 
roentgenograms of chest showed a slight generalized fibrosis of both sides of the 
chest; sputum contained no acid-fast organisms, a few streptococci, and a few staphy- 
lococci; repeated stool examinations were negative for ova and parasites. He was 
evacuated from the Southwest Pacific theater on February 8, 1944, and arrived at 
the Dibble General Hospital February 22, 1944, where his symptoms and laboratory 
picture remained unchanged for two months. 

On arrival at the Cushing General Hospital April 13, 1944, the patient weighed 
108 pounds; blood pressure was 122 mm. Hg systolic and 72 mm. diastolic; radial 
pulse, 76 per minute; respirations, 20 per minute; temperature, 98.4° F. ; and vital 
capacity 85 per cent of normal. Inguinal and axillary lymph nodes the size of almonds 
were palpated. The costophrenic angle was slightly widened, and the anteroposterior 
diameter of the chest was slightly increased. Chest was resonant to percussion. A 
few moist inspiratorj- rales were noted at the bases of both lungs, and a few expiratory 
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wheezes were found scattered throughout all lung fields. The expiratory phase of 
respiration was slightly increased. 

In the early hours of his first morning at Cushing, the patient was awakened by a 
severe paroxysm of wheezing, dyspnea, coughing, and tightness in his chest. His 
respiratory rate rose to 35 per minute. All lung fields were filled with both inspiratory 
and expiratory musical rales. The attack was relieved by 0.25 c.c. of epinephrine 
(1-1000) subcutaneously. The patient continued to have similar paroxysms every 
morning between the hours of one and five. The use of a potassium iodide mixture 
and ephedrine capsules definitely lessened the severity of these attacks. 

His total white cell count fluctuated between 20,000 and 25,000, with 50 per cent 
to 70 per cent eosinophiles. Sedimentation rate averaged 7 mm. per hour. Platelets 
numbered 221,900. Repeated examinations of the blood failed to show any malarial 
parasites or microfilariae. Repeated blood cultures were negative for any organisms. 
Kahn, agglutination test for undulant fever, Weil-Felix test, and heterophile antibody 
test showed no abnormalities. 

Sputum examinations revealed a few eosinophiles, with no fungi, no molds, no 
acid-fast organisms, and no Curschmann spirals. Cultures of the sputum for molds 
and fungi were negative. Catheterized specimen of urine produced a few colonies of 
Staphylococcus albus on culture. Repeated stool examinations for ova and parasites 
were negative. 

Sternal bone marrow contained an increased number of normal mature eosino- 
philes. Dark-field examination of an axillary lymph node and adjoining piece of 
muscle showed no organisms. Microscopic section of the lymph node and muscle was 
normal, and cultures of both revealed no organisms. 

Intradermal skin tests for Echinococcus and Trichinella were negative. The pure 
protein derivative skin test for tuberculosis gave a positive (2-t-) reaction for the 
second strength. Patient showed positive intradermal skin tests to dust, mixed 
feathers, kapok, wool, orris root, and tobacco. 

Roentgenograms of the paranasal sinuses were clear, and those of the chest showed 
an increase in density of the bronchial markings on both sides and a thickening of the 
interlobar pleura on the right. 

On May 23, 1944, the patient started a 10-day course of 0.25 gm. of carbarsone 
orally twice daily. He had two courses with a 10-day rest between them, finishing the 
second course on June 21, 1944. Immediately following the initiation of arsenical 
therapy, his asthmatic-like paroxysms increased in frequency and severity. He had 
to be placed in an oxygen tent. He became epinephrine fast, and he was treated suc- 
cessfully with ether in olive oil by rectum. On May 27, 1944, his asthmatic-like 
paroxysms suddenly ceased. However, he continued- to have expiratory musical rales 
throughout all lung fields and mild coughing until June 2, 1944, one day after the last 
day of the first course of carbarsone, at which time his coughing ceased and only a few 
scattered expiratory musical rales remained. He began to gain weight and regain his 
energy. By June 7, 1944 all lung fields were completely clear, and he had no further 
symptoms. On August 16, 1944, his vital capacity was 112 per cent of normal, and 
he weighed 118 pounds. His platelet count rose to 300,000. On August 19, 1944, 
intradermal skin tests showed positive reactions to dust, cow epithelium, dog epi- 
thelium, goat epithelium, rabbit epithelium, feathers, kapok, wool, orris root, and 
tobacco. Following arsenical therapy, his urine was normal. On September 14, 1944 
a roentgenogram of his chest was normal. 

Figure 2 graphically pictures his total white blood cell count, percentage of eosino- 
philes, and sedimentation rate in mm. per hour throughout the course of his illness. 
It shows that arsenical therapy increased his white cell count and percentage of 
eosinophiles at first. However, with a few days of therapy the white cell count and 
percentage of eosinophiles began to show a dramatic decrease. 
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On February 24, 1945 the patient was seen at his home. He had been feeling 
well, and was holding a position that required moderate physical exertion. On a few 
occasions on getting up in the morning he had noted some mild wheezing, which would 
persist for onl}' a few moments. At no time had he experienced dyspnea, coughing, 
tightness in his chest. On physical examination nothing abnormal was noted. He 
weighed 110 pounds. His total white cell count was 13,200 with 61 per cent poly- 
morphonuclear leukocytes, 8 per cent eosinophiles, 27 per cent lymphocytes, and 4 per 
cent monocytes. 

In June 1945 he was seen at the Lovell General Hospital. He continued to feel 
well, and he weighed 115 pounds. ' Nothing abnormal was noted on physical examina- 
tion. Intradermal skin tests were made with 1-1000 dilution and 1-10,000 dilution of 
Dirofilaria immitis and the control as prepared by Eli Lilly and Company. His tests 
were positive to both dilutions at the end of 15 minutes, 30 minutes, 45 minutes, and 
one hour. A reaction was considered positive when the diameter of the antigen wheal 
exceeded by 3 mm. or more that of the control wheal. His white blood cell count was 
7,750, with 4 per cent eosinophiles, 61 per cent polymorphonuclear leukocytes, 33 per 
cent lymphocytes, and 2 per cent monocytes. 

Differential Diagnosis: Colonel Johnson McGuire followed these cases with 
interest, and gave many helpful suggestions in establishing the diagnosis. 

Since these patients spent considerable time in areas known to be heavily 'in- 
fested with many pathogenic parasites, various parasitic infections were consid- 
ered. No parasites or ova were recovered in the blood, in the feces, in the urine, 
or in the sputum of either patient either at Cushing or overseas installations, 
although frequent and varied procedures were tried. No ova of Schistosoma 
inansoni or of Ascaris lumhricoides, no cysts, nor trophozoites of Enfameba 
histolytica were recovered. 

Anlcylostomiasis was ruled out. Neither of the patients had an anemia, al- 
though they had suffered from their disease for many months. The patients did 
not experience palpitation, epigastric tenderness, or a tendency to mental re- 
tardation. Neither patient had chronic constipation or diarrhea. Repeated 
stool examinations in several medical installations revealed no hookworm ova. 

All agglutination tests were negative, including Weil-Felix, heterophile anti- 
body, and the agglutination test for undulant fever. Intradermal slcin tests for 
Ecchinococci and Trichinellae were negative. Muscle biopsy failed to support 
a diagnosis of trichinosis. Attempts to culture any 3^east or fungus from the 
sputum failed. 

Loeffler’s syndrome was considered. This disease is usually accompanied by 
a rise in temperature, cough, wheezing, and a metallic taste. Physical examina- 
tion usually reveals some sibilant rales throughout the lung fields, with areas of 
diminished resonance. Jones and Souders reported cases with a total white 
cell count of 10,000, with 10 per cent to 60 per cent eosinophilia. Roentgeno- 
grams show abnormal shadows that appear and disappear rapidly, only to re- 
appear in another lung field. These roentgenographic findings are not consis- 
tent with those in the cases presented. Moreover, Loeffler’s syndrome does not 
run as long a course as that of the cases described. 

Hodgkin’s disease and eosinophilic leukemia were considered. Since both 
patients are now quite well, it would seem fair to consider that they did not have 
either of these diseases. 

Periarteritis nodosa could present a similar clinical and laboratoiy picture. 
However, both patients showed no tender muscles or painful nodes and had 
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normal blood pressure. In both cases there was an absence of peripheral neu- 
ritis. Muscle biopsy in both cases showed normal vascular tissue. 

Bronchial asthma does not present a comparable laboratory picture. 

Dr. Francis M. Rackemann examined both patients. He was of the opinion 
that neither patient had ordinary bronchial asthma or the type classified as 
periarteritis. 

Filariasis was considered, as both patients had spent considerable time in an 
area where Wuchereria bancrojti abounds. Repeated examinations of the blood 
of both patients at all hours revealed no microfilariae. Examination of biopsies 
of enlarged lymph nodes, muscle tissue, and bone marrow failed to show any 
filariae. However, both patients have positive reactions to intradermal skin 
testing with Dirofilaria immitis antigen. Bozicevich and Hutter’^“ found that a 
1 : 1,000 dilution of Dirofilaria immitis antigen gave false positive reactions in 
approximately 30 per cent of people not exposed to filariasis. They found tliat 
the number of false positives could be markedly reduced by using a 1 : 8,000 
dilution of Dirofilaria immitis antigen. The patients presented had no enlarge- 
ment of lymph nodes after their treatment with arsenicals. 

Summary 

Two cases similar to those described by Weingarten ' as tropical eosinophilia 
have been presented. 

These cases originated in the Southwest Pacific area. 

Careful clinical and laboratory study failed to establish the etiology of the 
disease. I feel that the possibility of tropical eosinophilia being filariasis must 
be kept in mind as van der Sar and Hartz have seen cases of tropical eosino- 
philia in whom they have found mici'ofilariae. All future cases should be thor- 
oughly searched for microfilariae. 

Both cases responded to arsenical therapy. It would seem that intravenous 
arsenical treatment is more effective than oral therapy. 
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PENICILLIN IN THE TREATMENT OF HISTOPLASMOSIS: 

TWO CASE REPORTS * 

By John H. Seabury, M.D., New Orleans, Louisiana, and 
Henry H. Drygas, M.D., Ann Arbor, Michigan 

In the past five years, histoplasmosis has been encountered with increasing 
frequency at the University of Michigan Hospital. In part, this may be due to 
a greater awareness of the disease, but this does not seem entirely to account 
for its increased incidence. Since December 1944, four cases of histoplasmosis 
have been diagnosed ante mortem at the University Hospital and variously 
treated. The present report is concerned with the treatment with penicillin of 
one of these cases, together with another case admitted to the hospital prior to 
1945. None of these cases is included in the review by Parsons and Zarafonetis.^ 

Case Reports 

R. Y., a 55 year old white male, was admitted to the hospital on June 2, 1943 
complaining of perineal pain, pain on defecation, and recent chills and fever. In July 
1942 he noted the onset of severe sharp shooting pains in the left inguinal region, 
radiating to the suprapubic region and penis. This pain persisted and was unchanged 
at the time of admission. 

Rectal examination had revealed what was interpreted as carcinoma of the pros- 
tate, and for this he had been given 2 mg. of stilbesterol daily for four months followed 
by roentgen-ray castration. 

In September 1942 a roentgen-ray diagnosis of gastric ulcer was made, and in 
January 1943 a partial gastric resection was done. The pathological diagnosis was 
subacute purulent gastritis. Foreign-body giant cells and large collections of eosino- 
philes were present. 

Two weeks prior to admission to the University Hospital the patient developed 
diarrhea, chills, fever, and severe dj'suria. 

After admission two cystoscopic examinations revealed chronic active trigonitis 
with lesions of cystitis cystica in various stages of development. This was believed 
to be secondary to an extra-vesical inflammatory process. Biopsies revealed polypoid 
fragments of bladder muco.sa showing active chronic inflammation. Sigmoidoscopy 
demonstrated an extra-rectal mass which was extremely tender and about 6 cm. above 
the anus. Biopsy revealed atrophic catarrhal proctitis. Beneath the mucosa there 
was a single granulomatous focus with necrotic material in the center. Colon roent- 
genograms were interpreted as showing a narrowing and irregularity probably due to 
an extrarectal mass. Para-rectal surgical exploration yielded no evidence of an in- 
flammatory or neoplastic mass of any kind. Chest roentgenogram on June 4, 1943 
was negative. The hemoglobin was 13.1 gm. and the sedimentation rate was elevated. 
The white blood cell count was normal. Urinal}'sis showed a few white blood cells and 
mixed organisms. Blood serologic reaction was negative. He was discharged on 
June 6, 1943 with the diagnoses of chronic trigonitis with cystitis cystica and ques- 
tionable old seminal vesiculitis. 

He was readmitted to the hospital on Dec. 8, 1944 because of weakness and fever. 
He stated that subsequent to his discharge in June 1943, his weakness, ease of fatigue, 
and rectal pain gradually subsided over a six month period. He had no further rectal 
or inguinal pain and had returned to strenuous work. In August 1944 he developed 

* Received for publication November 23, 1945. 

From the University Hospital, Ann Arbor, Michigan. 
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severe bilateral temporal headache, chills, fever, and night sweats. His fever persisted 
and in November 1944 he became bedfast because pf weakness and daily chills and 
fever. His temperature did not exceed 104.5° F. For tlie tvvo weeks prior to ad- 
mission he had a severe cough productive of one-half cup of thick sputum. The 
sputum varied from rusty to yellowish-green in color and was foul to the taste. 
Dyspnea and orthopnea were present. There had been considerable weight loss. Dur- 
ing the last two weeks before his admission to the hospital he had been given one gram 
of some sulfonamide every four hours. 

Physical examination at the time of admission revealed the following significant 
findings: he was acutely ill and orthopneic; the nasal mucous membrane was mildly 
injected and there was a small amount of exudate on the right tonsil ; there was gen- 
eralized lymphadenopathy of slight degree without any associated tenderness, fixation 
or matting of the nodes; there was evidence of consolidation in the right mid-lung 
field; tliere was tenderness in the region of the gastrectomy scar; the testes were 
atrophic; rectal examination revealed the same extra-rectal mass previously noted. 
Roentgen-rays revealed extensive consolidation in the base of the right upper lobe, non- 
visualization of the gall-bladder, and profound deformity of the upper one-half of the 
stomach, nature indeterminate. Urinalysis was negative. Hemoglobin was 13.8 gm. 
The total red blood cell count, total white blood cell count and differential count were 
normal. The sputum was negative for acid-fast bacilli on concentrate and culture. 

Throughout this admission his temperature was septic in type, varying from 93.4° 
F. to 105° F. Penicillin in dosage of 20,000 units every three hours was administered 
intramuscularly from Dec. 13, 1944 through Dec. 23, 1944. Bronchoscopy on Dec. 
22, 1944 was negative. He went into shock on Dec. 24, 1944 and died seven hours 
later. Penicillin had no effect on the fever or the clinical appearance of the patient. 
He received a total of 1,580,000 units of penicillin. 

At autopsy, histoplasmosis was found involving the right lung, spleen, liver, kid- 
ney, and bone marrow. There was a severe chronic peri-esophagitis with partial 
obstruction of the lower esophagus. After autopsy the biopsy taken at sigmoidoscopy 
on June 7, 1943 was reviewed and a few Histoplasma were found in the submucosal 
granulomatous focus. Figure 1 shows the organisms in a section. 

F. F., a 30 year old white female, was first admitted to the University Hospital 
on Sept. 11, 1944 complaining of a painful right hip of one month’s duration. In July 
1943 she suddenly developed a soft, tender, red, hot swelling in her right lower quad- 
rant. There were no constitutional manifestations. About five days later an appen- 
dectomy was performed. Three months pregnant at the time, on the third post- 
operative day she aborted. This was followed by puerperal sepsis and she was 
severely ill for several months. She was given sulfonamides during this period. 
Recovery was apparently complete and she returned to work as an electroplater. In 
October 1943 she developed a dry non-productive cough which persisted until Febru- 
ary 1944. In November 1943 she noted a gradually progressive swelling in the right 
cervical region which enlarged to the size of a hen’s egg. This was hot, painful, 
tender, and reddish-purple in color. It was accompanied by afternoon fever as high 
as 102° F. and occasional night sweats. Daily fever persisted from this date until 
admission to the University Hospital in September 1944. The mass in the neck was 
incised and drained a yellowish watery fluid for eight months before healing. In 
January 1944, splenomegaly and hepatomegaly were noted for the first time. In the 
same month a gradually enlarging swelling was noted on the right wrist. This mani- 
fested the same characteristics as the previous swelling in the neck. Jaundice was 
present throughout April 1944 and her liver was exquisitely tender. The tumor on 
the right wrist was incised in May 1944 and discharged a sanguino-purulent fluid. 
Healing was delayed. During May she was given 1,000,000 units of penicillin intra- 
muscularly in divided doses at two hour intervals. Chest roentgenograms at the local 
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hospital revealed slight prominence of tlie right hilar shadows. Two weeks after the 
course of penicillin was completed tumefactions appeared on her forehead, two on her 
right leg, and two on her left leg. These all drained and superficially healed with the 
exception of the two on the right leg which were still draining at the time of admis- 
sion to University Hospital. On September 1, 1944, she again developed a mild 
cough which was productive of small amounts of yellowish sputum. Weight loss was 
gradual, amounting to 44 pounds. Her past history was not contributory to the present 
illness. She had worked as a housewife and electroplater; she had also been engaged 
in the manufacture of mat landing strips for airplanes. 



Fig. 1. Alveolar phagocytes in pulmonary exudate showing (a) Histoplasma of usual 
size (2-4 /i), and (b) less common large yeast form of Histoplasma (6-7 /J-). Hematoxylin 
and eosin. X 1350. 

Physical examination at the time of admission revealed her to be emaciated and 
pale. The temperature was 100° F., and the blood pressure was 95 mm. Hg systolic 
and 60 mm. diastolic. There were two draining granulomatous lesions on the right 
calf, one on the left calf and one on the left thigh. Healed lesions were seen on the 
wrist and the right side of the neck. There was a tender fluctuant nodular lesion on 
the forehead with a brownish-purple discoloration. The healed lesions were roughly 
linear with a hypertrophic pigmented type of scar. There was no generalized lymph- 
adenopathy. The spleen was palpable. The liver was palpated 3 cm. below the 
right costal margin in the midclavicular line and was slightly tender. There was pro- 
nounced tenderness over tlie right hip with associated muscle spasm. Chest roentgeno- 
grams revealed right hilar adenopathy and patchy pneumonitis of the right lung, which, 
gradually regressed during the next two months without entirely disappearing. 
Roentgenograms of the pelvis, lower extremities, esophagus, stomach, and small 
bowel were negative. 
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The total red blood cell count was 3,900,000. The hemoglobin was 10.9 gm. 
The total white blood cell count was 4,850. Differential count was essentially normal. 
Sternal and splenic aspiration revealed no Histoplasma. Twenty-five ml. of venous 
blood were centrifuged on Oct. 13, 1944 and again on Feb. 24, 1945. No Histoplasma 
were found in films made from the buffy coat. Urinalysis was negative. Brom- 
sulfalein liver function test showed 40 per cent retention at 30 minutes. The Mantoux 
test with 1 ; 10,000 O.T. was positive. Intracutaneous histoplasmin gave a 3 by 2 cm. 
induration in 48 hours and a 5 by 3 cm. area in 72 hours. Broth control was negative. 
The blood serologic reaction was negative. Sputum culture for fungi on Sept. 15, 
1944 revealed only a slight growth of monilia. Cultures taken from a skin ulcer were 
negative for fungi. Blood cultures taken on Oct. 5, 1944 and Nov. 9, 1944 were 
negative for Histoplasma, aerobes, and anaerobes. Stool culture for the typhoid- 
paratyphoid-d3'sentery group and Histoplasma was negative on ’Nov. 14, 1944. 

Biopsy from a leg ulcer on Sept. 13, 1944 was reported as showing a “chronic 
infective granuloma which cannot be diagnosed on histological characteristics alone. 
No organisms are found on routine preparation.” A biopsy from the forehead lesion 
on Sept. 19, 1944 was reported as; “This is a chronic infective granuloma. It does 
not have the characteristics of blastomycosis since it produces epithelioid tissue around 
caseous centers. Staining for tubercle bacilli on the previous specimen from this 
patient has given only negative results. If syphilis has been excluded by history and 
serological test, histoplasmosis seems to us to be the most probable diagnosis, but as 
yet we have failed to demonstrate any organisms.” A biopsy taken from an ulcer of 
the left thigh on Sept. 29, 1944 was reported similar to the biopsy from the forehead. 

Throughout this period of hospitalization she ran a low grade fever with occa- 
sional peaks to as high as 103.8° F, 

She was given ultra-violet light to the skin lesions on four occasions with notice- 
able improvement. She gained 14 pounds in weight and was discharged on Nov. 22, 
1944. 

She was seen for check-up examination in the medical clinic on Jan. 22, 1945. 
At that time she stated that she was feeling quite well, although low-grade fever had 
continued. She had remained at strict bed rest. The skin lesions appeared to be 
quite well healed, leaving deep purplish indurated scars. The liver and spleen were 
still enlarged. Chest roentgenogram on this date revealed linear areas of increased 
density in the right lower lung, principally in the right middle lobe, showing increase 
in discreteness since November 1944. 

Shortly after returning home from the clinic visit of Jan. 22, 1945 she became 
much worse. Her temperature at times rose as high as 104° F. and her cough became 
more severe. For several weeks she raised small amounts of yellowish sputum daily. 
Chest pain was present with dyspnea for the two weeks prior to her second admission 
on Feb. 24, 1945. For several weeks she had had periods of nocturnal delirium. 

On her second admission the anterior cervical lymph nodes were moderately 
enlarged. Mild clubbing of the fingers was noted. During her second hospitalization 
her temperature varied from 96° F. to 104.6° F. taken rectally. She was irrational 
and comatose most of the time, although at times she was perfectly lucid. Chest roent- 
genogram on Feb. 24, 1945 revealed widely disseminated parenchymal disease in botli 
lungs developing for the most part in the past month. Direct examination of tlie 
sputum on Feb. 25, 1945 revealed a rare intra-cellular Histoplasma capsulatum. The 
sputum was also positive for tj-pe 6 Pneumococci and Hemophilus influenzae. A small 
sputum sample was specially treated and injected into guinea pigs. This is discussed 
together with die bacteriological studies made at autopsy. 

It was planned to treat her with stilbamidine but, since she had received penicillin 
in May, it was decided to note the effects of large doses of penicillin. She was given 
-0.000 units of penicillin intramuscularly every hour from Feb. 27, 1945 until her 
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death on March 3, 1945. She was also given 20 ml. of adrenal cortical extract on 
three of these days. No perceptible effect of penicillin in this dosage was noted other 
than a regression in the size of the liver and spleen, which could not be attributed 
definitely to penicillin. She received a total of 1,800,000 units of penicillin during 
this admission. 

At autopsy the essential pathological diagnoses were: “Histoplasmosis. Mixed 
infection with tuberculosis (both Histoplasma capstilatum and tubercle bacilli demon- 
strated). Bilateral confluent necrotizing pneumonitis. Extensive granulomatous peri- 
tonitis with multiple adhesions, tubercle-like lesions, and abscesses. Extensive liquefy- 



Fig. 2. Granulomatous focus of histoplasmosis in liver. Note the practical absence of 
tissue reaction to the area of necrosis. Histoplasma are present at the periphery of the 
granuloma. Hematoxylin and eosin. X 150. 


ing lesions in liver and abdominal lymph nodes. Miliary lesions in brain, spleen, liver, 
thyroid, capsule of the pituitary body, adrenals, kidneys, and urinary bladder. Chronic 
granulomatous salpingitis. Chronic adhesive pleuritis. Old fibrocalcareous tubercu- 
losis of tile right upper pulmonary lobe. Healed and healing lesions of the skin.’’ 
The appendix was surgically absent. One area in the large intestine showed a tiny 
ulceration communicating with a subserosal structure containing much thick, creamy 
exudate. A single inflammatory lesion in brain sections had a necrotic center in which 
there were small bodies indistinguishable from Histoplasma in routine stains. In the 
lungs Histoplasma capsiilatnm was present in enormous numbers in granulomatous 
foci. The interior of a venous thrombus was nearly filled with Histoplasma. Very 
large numbers of this organism were found in the spleen. In the large intestine there 
were encapsulating caseous foci on and beneath the serosa, some of which were very 
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rich in Histoplasma. In the bone marrow there were occasional small foci of necrosis 
which resembled primary tuberculous necrotic foci, but Histoplasma were found in 
these lesions. In the oviducts a chronic granulomatous salpingitis and peri-salpingitis 
were present. Histoplasma capsulatum was present, but the pathologist believed that 
this probably represented a mixed infection. Tubercle bacilli were demonstrated in 
some of the miliary granulomatous foci in the liver. Figure 2 shows a granuloma of 
the liver due to histoplasmosis. 

Numerous cultures were made from various tissues at autopsy. Some of these 
were positive for Histoplasma capsulatum and Mycobacterium tuberculosis. Of espe- 
cial interest are the antemortem sputum sample and several bits of postmortem tissue. 
Both the sputum sample and the ground autopsy tissue were treated with penicillin in 
an amount to make the total concentration in each case four units per ml. These ma- 
terials were then inoculated into guinea pigs. The guinea pigs were autopsied and 
revealed infection with Histoplasma capsulatum. The guinea pig inoculated with 
ground postmortem tissue also exhibited tuberculosis. 

Discussion 

Neither of the two cases reported received penicillin in very large total dosage 
nor was it administered for a considerable length of time. It is true that the 
second patient received 480,000 units per day, but only for four days. It may, 
of course, be argued that the relatively large doses of penicillin administered 
during the second course of treatment in the latter case carry no greater weight 
in regard to the value of penicillin in histoplasmosis than does the small dosage 
employed in the first case. This would be true if an effective dose level were 
attained by the dosage used in the first case inasmuch as there is probably no 
real advantage in exceeding the level of effective dosage. However, at the time 
of treatment of both cases no data were at hand to suggest what the minimum 
effective level might be. It was hoped that 20,000 units of penicillin every hour 
would attain an effective level, if such is practicably attainable with penicillin. 
There is no question but that the duration of this dose level, whether effective 
or not, was altogether too short. 

It is obvious from the pathology of histoplasmosis that no great amelioration 
of the disease can be anticipated in a period of a few days. However, one would 
expect an initial rapid decrease in the number of organisms to occur if the organ- 
ism is susceptible to the concentration of penicillin present. The ready growth 
of Histoplasma from autopsy material and the abundance of normal appearing 
organisms in this niaterial suggest that an effective level was not reached or that 
the organism was entirely insensitive to penicillin. Penicillin, in the concentra- 
tion of four units per ml., was ineffectual in preventing the growth of Histo- 
plasma when inoculated into guinea pigs. There is no assurance that a signifi- 
cant level of penicillin was maintained for an adequate length of time after this 
material was injected. It may be significant that the animals so inoculated were 
protected from the type 6 Pneumococci and the Hemophilus infltiensae which 
had killed other guinea pigs and mice in less than 24 hours. 

In vitro susceptibility studies with Histoplasma suggest that this organism 
is not inhibited b)^ a concentration of 10 units of penicillin per ml. of broth. 
Susceptibility studies with other chemotherapeutic agents are in progress, but 
this work is not yet completed. 
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Conclusions 

Two cases of histoplasmosis treated with penicillin over a brief interval of 
time showed no response to this treatment. 

Bacteriological studies, at present incomplete, suggest that Histoplasma 
capsxdatum is not susceptible to penicillin in concentrations clinically attainable. 
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DEATH DUE TO ADMINISTRATION OF 
TYPHUS VACCINE- 

By Harold Rifkin,! IMajor, M.C., A.U.S., Brooklyn, N. Y. 

A recent editorial note in The United States Army Medical Bulletin states 
that a number of severe reactions due to typhus vaccine have been reported to 
the Surgeon General’s Office, but that the number is negligible in comparison to 
the number of doses of egg vaccine administered. We have had occasion to 
observe all autopsied material in a South Pacific base. Onl}' one case has -come 
to autopsy as a result of typhus vaccine administration. Roth - has recently re- 
viewed 32 cases of reactions to typhus vaccine. These reactions have been di- 
vided into two types. The first group consists chiefly of a constitutional reaction 
which is explained on the basis of foreign protein sensitivity. The second group, 
is considered to be an allergic reaction to some constituent, possibly residual egg 
protein. The question of antigenicity of egg yolk is considered. One authority ® 
mentions that sensitization to egg yolk has been reported but its actual existence 
is doubtful. Recent unpublished observations ' made in the Division of Virus 
and Rickettsial Diseases, Army Medical Center, have revealed that egg yolk is 
antigenic and that sensitization to egg yolk does occur. We have recentl}^ had 
occasion to autopsy a young soldier who apparently was egg sensitive and had 
been given 1 c.c. of typhus vaccine as a prophylactic measure. 

Case Report 

A 24 year old white male soldier had been given 1.0 c.c. of typhus vaccine sub- 
cutaneously. Eight minutes following the administration of vaccine, he complained of 
severe difficulty in breathing. His respirations became shallow and irregular. There 
developed an extensive cyanosis of his entire bod)'. Pulse was 140 per minute ; blood 
pressure was lowered to 80 mm. Hg systolic and 40 mm. diastolic. Five minutes fol- 
lowing this acute onset, the patient went into sudden and deep coma. Irregular spas- 
modic and convulsive movements of the lower extremities developed. Twelve minutes 
later all respirations and pulse had ceased, despite artificial respiration and administra- 
tion of epinephrine. The patient’s previous immunization record is noted in table 1. 

* Received for publication September 10, 1945. 

York "’hh the Dept, of Medicine, Montefiore Hospital, Gun Hill Road, New 
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Table I 


Vaccine 

Dose 

Method 

Date 

Reaction 

Smallpox 


Scratch 

12/ 9/42 

Immune reaction 

Typhoid: 

1st Injection 

2d Injection 

3d Injection 

0.5 c.c. 

1 .0 c.c. 
1.0 c.c. 

Subcutaneous 

Subcutaneous 

Subcutaneous 

12/16/42 

12/23/42 

12/30/42 

Headache, malaise, slight gener- 
alized pruritus, developing 20 
minutes following injection and 
persisting for six hours 

Typhoid 

(Stimulating 

injection) 

0.5 c.c. 

Subcutaneous 

12/20/43 

Slight malaise 

Tetanus: 

1st Injection 

2d Injection 

3d Injection 

1.0 c.c. 
1.0 c.c. 
1.0 c.c. 

Subcutaneous 

Subcutaneous 

Subcutaneous 

1/23/43 
2/14/43 
3/ 7/43 

Slight malaise and headache, 
persisting for four hours follow- 
ing injection 

Typhus 

1.0 c.c. 

Subcutaneous 

10/20/44 

j Symptoms and signs of anaphy- 
lactic shock with resultant death 


This revealed no previous administration of typhus vaccine. A review of the patient’s 
past medical history revealed no severe illnesses. He had been on prophylactic ata- 
brine 0.7 gm. per week for one year. He had never been hospitalized for malaria. A 
note is made in the out-patient record that “The patient gives a history of nausea, 
vomiting, and lassitude, invariably following ingestion of eggs, both raw and cooked. 
Almost constantly, smells such as cake and pie are followed by a feeling of fullness 
and nausea.” No attempt, however, had apparently been made prior to typhus vac- 
cine administration, to confirm a diagnosis of egg sensitivity by intradermal injection 
of diluted vaccine. 


Necropsy 

Gross Findings: Autopsy was performed two hours following death. The body 
was that of a well-developed, well-nourished young white male, weighing 165 pounds 
and measuring 169 cm. in length. A distinct yellow-brown pigmentation of the 
skin was noted over the entire body. The sclera of both eyes revealed a similar 
yellow-brown pigmentation. The pleural and peritoneal cavities revealed 8 c.c. and 
20 c.c. of yellow-amber fluid respectively ; 5 c.c. of light yellow fluid were noted in the 
pericardial cavity. Numerous petechial hemorrhages were noted on the posterior sur- 
face of the base of the left ventricle. These were superficially located, circular in out- 
line, and measured 3 to 5 mm. in diameter. There was diffuse dilatation of the right 
auricle and ventricle, denoted by flattening and increased interspaces between the 
trabeculae carneae and pectinate muscles. The wall of the right and left ventricles 
measured 4 mm. and 7.5 mm., respectively. The right and left lungs weighed 950 and 
850 gm., respectively. Each lung revealed such extensive emphysematous-like in- 
flation that they completely filled their respective pleural cavities. Distinct sub- 
pleural blebs were noted in the right and left upper lobes. Tiny petechial hemorrhages 
measuring 3 to 5 mm. in diameter were noted tliroughout all lobes. The lung paren- 
chyma was gray-blue, crepitant, elastic, and feathery in consistency. On section, no 
areas of consolidation were noted. The lumina of the bronchi .and bronchioles were 
not dilated. A thin serous fluid was noted within the lumen of the small bronchi in 
the region of the right and left lower lobes. The mucous membrane was smooth, 
pink-red in color, and free of hemorrhage, ulceration or an endo-bronchial lesion. The 
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vessels revealed no thrombi or emboli. The lymph nodes were not enlarged. Except 
for moderate congestion of the liver, spleen, kidney, and pancreas, no other remark- 
able features were noted. 

Microscopic Findings: The most prominent findings were noted throughout all 
sections of the right and left lung. The alveoli were enlarged four to five times their 
usual size. The alveolar walls were stretched so that they appeared as thin, irregular, 
wavy hair lines (figure 1). Communication between alveoli existed as a result of rup- 



Fig. 1. Section through left upper lobe. Note the intense emphysema throughout. 

Hematoxylin and eosin. X 500. 

ture of alveolar septa. No exudate was present within the alveoli. The capillaries 
were congested. In a number of focal areas, diapedesis of red blood cells into the 
inter-lobular septa was seen. Clumps of mononuclear histiocytes, containing fine, 
brown amorphous granular pigment were present with the large alveoli. Lining the 
small bronchi and bronchioles was a hyperplastic and stratified columnar epithelium. 
This epithelium projected into the lumen in an irregular fashion, so that it assumed a 
distinct scalloped appearance. The lumen itself was not dilated. It contained a thin 
pink-staining exudate which was infiltrated by small aggregates of round cells and 
eosinophilic leukocytes (figure 2), A similar eosinophilic infiltration was noted 
throughout the mucosa and submucosa producing moderate thickening of the small 
bronchial and bronchiolar walls (figure 3). The mucosal vessels were moderately con- 
gested. No fragmentation and splitting of the elastic fibers were noted. The muscle 
fibers and cartilage plates were intact. Sections from the abdominal viscera revealed 
a moderate congestion throughout. No other remarkable features were noted. Micro- 
scopic examination of multiple sections of the brain was normal. 
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Comment 

Death here appears to have been essentially due to anaphylactic shock sec- 
ondary to typhus vaccine injection. The patient had apparently been known 
to be egg sensitive. It is suggested, therefore, that this reaction was allergic in 
nature, and the antigenic substance appears to have been egg protein, possibly 
albumin or egg yolk. It is of interest to theorize whether death could have been 
avoided if confirmation of egg sensitivity had been made by intradermal injec- 
tion of diluted vaccine. 



Fig. 2. Section through small bronchus, right upper lobe. Note the scalloping of the 
epithelial lining, the eosin staining luminal exudate with eosinophilic infiltration, and the 
thickening of the bronchial wall by eosinophilic and round cell infiltration. Hematoxylin 
and eosin. X 350. 


The predominating findings are noted in the respiratory system. These con- 
sisted chiefly of a severe bilateral and diffuse emphysema, a striking eosinophilia 
in a thin eosin-staining luminal exudate, and eosinophilic infiltration of the walls 
of the small bronchi and bronchioles. The morphologic findings suggest the 
bronchial passages as the shock organ. A comparison t\dth acute anaphylactic 
shock in guinea pigs is immediately drawn. It may well be that the pulmonary 
findings were the result of tetanic contraction of the bronchial musculature with 
eventual asphyxia. 
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Fig. 3. Section through wall of small bronchus, right upper lobe. Note the hyper- 
plastic columnar epithelium, and cellular infiltration of the mucosa. Hematoxylin and eosin 
X 650. 


Conclusions 

1. A case is reported of an egg-sensitive soldier in •whoni a typhus vaccine 
reaction developed, with eventual death. 

2. It is believed that the shock organ heie was the respiratory passages, and 
that the anatomical findings are consistent with those noted in acute anaphylactic 
shock in guinea pigs. 

3. It is suggested that all patients rvho are to receive tophus or other egg-yolk 
vaccine, who are suspected of being egg sensitive, be given an intradermal injec- 
tion of diluted vaccine to confirm such a suspicion 
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REGIONAL ILEITIS INVOLVING THE ILEUM, CECUM, 
ASCENDING COLON, AND TRANSVERSE COLON 

•By I. I. Cash, Captain, M.C., A.U.S., L. S. Pilcher, Major, M.C., A.U.S., 
A. E. Rappoport, Major, M.C., A.U.S., and W. A. Barker, 

Major, M.C., A.U.S., Cambridge, Ohio 

Since 1932 when Crohn, Ginzburg, and Oppenheimer first published their 
paper on 13 cases showing necrotizing cicatricial inflammation of the terminal 
ileum, many reports have appeared in the literature on the subject of granu- 
lomatous ileocolitis, commonly called “regional ileitis.” Reports of cases show- 
ing widespread, involvement of the cecum, ascending and transverse colon, as 
well as of the terminal ileum are uncommon. Bockus and his associates report 
21 cases of regional ileocolitis,- seven of which showed involvement of terminal 
ileum and colon proximal to the sigmoid. Ravdin and Johnston ® in a summary 
of the literature tabulate 10 instances in a series of 393 cases in which the disease 
process is entirely confined to the cecum. 

' The disease was originally believed to involve principally the terminal ileum 
in a'chronic, granulomatous process and was characterized clinically by the pres- 
ence of anemia, diarrhea, abdominal pain, low grade fever, and a mass in the 
right lower quadrant. Later it was observed that other segments of bowel could 
be involved by a similar process, particularly the upper part of the ileum, the 
lower jejunum and the proximal portion of the colon. In many cases, areas of 
pathologic involvement alternated with normal bowel for a variable distance. 
Some authors have attempted to distinguish between “regional ileitis” and “re- 
gional colitis” as separate entities, but the pathologic changes are so specifically 
similar that the disease is undoubtedly one and the same irrespective of the part 
of the intestine attacked. The case reported here illustrates this fact particularly 
well since the major portion of the disease involved the cecum, ascending colon, 
and transverse colon, and extended in lesser degree to the terminal ileum and 
the distal portion of the transverse colon. 

Many authors- believe that the disease should be called granulomatous ileo- 
colitis because of the characteristic granulomatous lesion in the wall of the intes- 
tine, which has often been described and which presents a distinctive pathologic 
picture. Its marked histologic resemblance to tuberculosis has often been noted ; 
however, cultures, smears, and guinea pig inoculations ,of stool specimens and 
of operative specimens have consistently failed to .reveal any evidence of tubercle 
bacilli. 

No definite etiological factors have been determined, although acute bacillary 
dysentery has been suspected of having some etiological relationship. Following 
the epidemic of acute bacillary dysentery in Jersey City, Felsen * reported 29 
cases of acute inflammation of the distal ileum as an early complication, and ob- 
served at operation that the ileum was red, edematous and thickened. Bacteri- 
ologic examinations were negative for organisms of the dysentery group, although 
many cases had a history suggestive of a previous bacillary dysenter 3 ^ Some 
cases, as well as the case reported here, have shown positive serum agglutination 
tests for the dysenter/ organisms in high dilutions. It may be conjectured from 
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Felsen’s observations that the bacillus dysentery is the primary causative agent 
in some cases of regional ileocolitis. Chronic, ulcerative colitis has also been 
suspected of having some relationship to regional ileocolitis, although the patho- 
logical picture is not at all similar. Crohn believes that chronic ulcerative colitis 
and chronic regional ileitis may represent different residual phases of earlier 
dysentery infection, but this belief lacks clinical, bacteriologic, or pathologic 
evidence. 

The clinical diagnosis of granulomatous ileocolitis is based primarily on roent- 
genological findings. These vary according to the stage in which the disease is 
discovered. In the very early stage nothing more than irritability, localized 
spasm and hypermotility of the involved segment (usually the terminal ileum) 
may be seen. As the disease progresses, this portion of the intestine becomes 
smooth, thickened and contracted, with narrowing of the lumen producing the 
typical “string sign.” There is obliteration of the normal mucosal pattern and 
on spot pressure film ulceration of the mucosa of the involved segment may be 
demonstrated. The margins of the diseased portion are slightly fuzzy and ir- 
regular as a result of ulceration. In the later stages it is not uncommon to have 
marked constriction sufficient to cause obstruction associated with dilatation of 
the intestine proximal to the lesion, accompanied by the development of fistula. 
Roentgenologically, the extent of involvement is often sharply demarcated. It 
is the experience of mau)'^ roentgenologists that a barium meal will demonstrate 
findings of greater value in this disease than will the barium enema. How- 
ever, no case should be subjected to operation without a barium enema. Ex- 
amination of postoperative or autopsy specimens, however, usually reveals macro- 
scopic and microscopic evidence of diseased bowel extending beyond the point 
of demarcation. 

From the roentgenologic standpoint, the differential diagnosis usually limits 
itself to regional ileitis and ileocecal tuberculosis. Primary enterocolic tuber- 
culosis is relatively rare. In the absence of pulmonary tuberculosis and with 
the inability to recover acid fast organisms from the stool, intestinal tuberculosis 
can usually be excluded, although an occasional case cannot be distinguished 
from regional ileitis, except at operation. Neoplasm, appendiceal abscess and 
Meckel’s diverticulitis should be considered, but the history and the roentgen-ray 
findings are usually sufficient to exclude these. 

Clinically, the early symptoms of regional ileitis closely resemble those of acute 
appendicitis. This is illustrated by the fact that at least 50 per cent of the re- 
ported cases of regional ileitis have a history of a previous appendectomy. In 
the later stages of the disease, however, the resemblance to appendicitis is less 
striking. Amebic colitis, chronic bacillary dysentery and ulcerative colitis must 
be considered in the differential diagnosis. Amebic colitis usually will show 
typical small discrete punched-out ulcers in the lower bowel with pus and blood 
in the stool, and the amebae may often be recovered from a warm stool specimen. 
Ulcerative colitis can usually be diagnosed by roentgen-ray and the sigmoido- 
scopic examination. The diagnosis of chronic bacillary dysentery depends on 
the isolation of the specific organism from the stool, and rising serial serum 
agglutination titers. 

It is the general consensus of opinion that the only satisfactory treatment of 
granulomatolis ileocolitis at the present time is surgical, although recently there 
IS a growing feeling that some cases, especially those showing minimal involve- 
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ment, may respond to medical treatment.-. Maintenance of an optimum nutri- 
tional status with periodic exposures to ultraviolet ray are helpful. As Mar- 
shall ® points out, there is considerable difference of opinion as to the time and 
type of operation that may be indicated. There is genei-al agreement that all 
of the diseased bowel and the diseased mesenteric glands must be removed if a 
satisfactor}' result is to be obtained. In this connection, it is important for the 
surgeon to remember that more than one portion of the bowel may be involved, 
so that in all cases a complete exploration 'of the intestinal tract from the duo- 
denum to the rectum should be done. The type of operation which is advised 
is a wide resection of the affected bowel with its mesentery with a primary end 
to end or side to side anastomosis. Marshall prefers the two stage Mikulicz 
type of operation, particularly in the presence of secondary infection. When 
there is a secondary abscess present, it may be necessar)'- to drain the abscess 
first and to carry out the necessary resection at a later date. The immediate 
results of this procedure have been very variable. Even in the best hands, there 
has been at least a 10 per cent recurrence after complete resection of the diseased 
bowel. The presence of simple diarrhea for many months after operation need 
not, however, be considered as evidence of recurrence for it occurs in many pa- 
tients who otherwise show no evidence of disease, have gained weight, feel well,' 
and who show no roentgenological changes. 

The case report below is given in considerable detail, because of the unusu- 
ally widespread involvement of his intestinal tract, and because the patient, 
closely followed in Army hospitals for over a year, illustrates very graphically 
the classical picture of the onset and progress of this disease, with all its diag- 
nostic and therapeutic trials and pitfalls. 

Case Report 

Male, white, age 22, admitted to Fletcher General Hospital, August 10, 1943, with 
a diagnosis of diarrhea, acute, severe, type and cause undetermined. He had always 
enjoyed good health until February 1943, eight months after entering active military 
service, when he began to have diarrhea of three to five watery bowel movements daily, 
associated with right lower quadrant cramps, weight loss and fever. The pain oc- 
curred about 20 to 30 minutes after eating and was usually relieved shortly after his 
bowels moved. He reported on sick call on numerous occasions, but was not hospital- 
ized owing to the fact that the diarrhea was not very severe. In April 1943, he began 
to have increased diarrhea and abdominal cramps and after two weeks without relief 
was admitted to the local station hospital, where with bland diet and rest he improved 
in two weeks and was discharged back to duty. 

After two days on duty, his pain and diarrhea again recurred and he was read- 
mitted to the hospital May 12, 1943. At this time more extensive studies were done. 
He was found to be running a low grade fever up to 101° F. Stool examinations 
showed many red blood and pus cells, but no gross pus or blood. No specific organisms 
or amebae were found in the stool cultures, but blood agglutination titers for Flexner 
Y and Shiga organisms were positive in 1 to 320 dilutions on two occasions. Sig- 
moidoscopy was performed twice and showed an edematous, red mucosa which bled 
easily, but no definite ulceration. Roentgen-rays of the upper intestinal tract were 
negative except for a mildly irritable duodenal bulb. Three barium enemas were 
performed. The result of an enema on May 18, 1943, .showed no gross filling defect or 
obstruction in the large bowel. The barium in the descendens had a peculiar granular 
appearance suggesting the possibility of superficial ulceration or edema of the mucosa. 
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The sigmoid was definitel)' tender to palpation. A repeat barium enema on July S, 
1943, six weeks later, showed no gross filling defects of the large bowel. The mu- 
cosal pattern of the transverse colon and descendens was slightly irregular and the 
cecum was spastic. Study of the ingested meal showed the head of the barium column 
to have reached the descendens in four hours. The distal 10 cm. of the ileum and the 
cecum were very spastic and tender to palpation. These findings were considered 
compatible with regional enteritis. A third barium enema on July 20, two weeks later, 
disclosed no evidence of gross filling defect. The entire large bowel and especially 
the cecum was quite irritable. Owing to this irritability the cecum could not be 
properly filled at the time. The post evacuation film showed rather deep mucosal folds 
in the transverse colon, but was otherwise not unusual. 

In retrospect, it would seem that on the basis of these findings, a diagnosis of 
regional ileocolitis involving the terminal ileum and the cecum and possibly other 
portions of the colon could have lieen made with considerable confidence. However, 
although the diagnosis was mentioned in a final summary, the evidence was not con- 
sidered sufficient to make a positive diagnosis at that time. While in the hospital, the 
patient was treated with low residue diet, paregoric and kaomagma, and a course of 
sulfaguanidine without obtaining any marked improvement. 

On July 22 the patient was transferred to another hospital. Here no additional 
information was obtained, except that the patient continued to run a low grade tem- 
perature, showed a persistent leukocytosis of about 11,000 white blood cells, and con- 
tinued to have diarrhea and abdominal pain. The examining officers at this hospital 
were impressed with the patient’s nervousness and anxiety, and considered the possi- 
bility of his diarrhea being of psychogenic origin associated with a vitamin deficiency. 
The patient was subsequently transferred to Fletcher General Hospital August 10, 
1943. 

On admission to this hospital the medical consultant suspected, primarily, ter- 
minal granulomatous ileitis and secondarily ulcerative colitis because of the chronic 
diarrhea of six months’ duration, low grade fever, loss of weight and the presence of 
a soft, palpable mass in the right lower quadrant. The previously described sig- 
moidoscopic findings were confirmed. A gastrointestinal roentgen-ray examination 
and barium enema were done on August 11 and repeated on August 17 for confirma- 
tion. The colon filled readily with the opaque enema and was normal down to the 
region of the cecum. The cecum distal to the ileocecal valve appeared somewhat 
conical in shape and its margin was somewhat irregular. The most significant finding 
was a very smooth tubular appearance of the distal eight centimeters of the ileum 
which was somewhat narrowed and showed loss of the normal mucosal pattern (figure 
1). The impression was expressed that we were probably dealing with a non-specific 
ileitis showing involvement of the cecum. The five Iiour film of the gastrointestinal 
series showed similar changes in the terminal ileum. The fluoroscopic examination 
at the same time demonstrated irritability of the terminal ileum and cecum. The 
barium enema on August 17 disclosed that the distal ileum showed the same appearance 
as previously described and that fluoroscopicall)' the cecum was irritable and slightly 
deformed (figure 2). On one of the filnis with the distal ileum almost empty, there 
was a definite distortion of the mucosal pattern. These changes were considered 
diagnostic of terminal ileitis involving approximately eight centimeters of the distal 
ileum and the cecum. 

On the basis of these findings, the diagnosis of terminal ileitis with involvement 
of the cecum and ascending colon was established. Surgical consultation was re- 


Fig. 1. (above) Progress meal discloses the smooth tubular appearance of the distal 8 
cm. of the ileum, with loss of normal mucosal pattern. 

Fig. 2 (hclozy) Barium enema shows similar involvement of the terminal ileum as in 

colon appearance of the mucosa of the proximal transverse 

colon suggestive of ulcerative involvement. 
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quested, the diagnosis was confirmed and a wide resection of the ileum and ascending 
colon was advised. 

Operation was performed by Lt. Col. O. E. Nadeau on August 23, 1943. The 
distal 10 or 12 centimeters of the terminal ileum, the cecum and the ascending colon 
were involved in an indurated inflammatory process typical of regional ileocolitis. 
A lesser degree of inflammation extended along the transverse colon to its mid portion 
and along the proximal portion of the ileum for about 12 inches, associated with 
marked enlargement of the regional mesenteric lymph nodes. A resection was carried 
out in 'which about 18 inches of ileum, the entire cecum and ascending colon and half 
of the transverse colon were removed. A direct primary anastomosis between the 
ileum and the remaining distal end of the transverse colon was performed. 

The pathological examination of the operative specimen revealed the typical 
macroscopic and microscopic picture of regional ileocolitis. The following detailed 
description of the gross and microscopic findings illustrate the pathological basis of 
this disease. 

Macroscopic. Specimen was a portion of large and small bowel consisting of 38 
cm. of ileum and 42 cm. of ascending colon. There was considerable engorgement 
of the serosa throughout and a moderate number of small pin point size, white nodules 
studded the surface of the cecal peritoneum. Many large, discrete, firm lymph nodes 
were present in the mesentery especially in the region of the ileo-cecal valve. Longi- 
tudinal section of the large bowel revealed thickening of the wall due to fibrosis and 
edema with increase in consistency. There were multiple, small, pin head size super- 
ficial areas of erosion studding the colon mucosa extending to the distal end of the 
preparation, but present in larger numbers in the region of the cecum. There were 
many large superficial as well as deeper ulcerations ranging up to tlie size of a dime 
which had a thick wall, a red, smooth, granulating base, were of variable size and 
shape, and were often confluent. A moderate amount of exudate covered the floor 
which could be washed away readily. The ulcers were somewhat serpiginous and 
undermined in some places (figure 3). The ulcerations appeared to be as numerous 
in the distal end as in the proximal end of the resected bowel. The mucosal folds 
of the large bowel were coarse and spongy, thickened, thrown up and stood out very 
prominently. The sub-mucosa was thickened -and scarred, especially in the region of 
the ileo-cecal valve. The mucosa of the ileum, in contrast to that of the ascending 
bowel, did not show any ulcerative changes, other than very rare, superficial, pin point 
size erosions. The characteristic change here was the marked, nodular, pebble-grain 
appearance of the mucosa and accompanying edema and thickening of the wall of the 
distal 7.0 cm. of small bowel. Proximal to this region no areas of ulceration, fol- 
licular hyperplasia, stenosis, or scarring were noted; the transverse folds were some- 
what thicker but not strikingly so. • The lymph nodes were soft, moist, red-brown 
on cross section and revealed no areas of caseation. 

Microscopic. Many sections taken from old indurated, as well as comparatively 
young and fresh lesions from the colon revealed the basic pathologic change to con- 
sist of a chronic, inflammatory granulomatous tissue reaction characterized by focal 
accumulations of round, large and small monocytic cells, frequently surrounding a 
central core of epithelioid cells and often possessing a variable number of Langhans 
giant cells (figure 4). These granulomata were usually seen in the sub-mucous layer, 
but they were also present in tlie subserosal regions as well as infrequently between 
the muscle bundles. In many sections these foci were identical with tubercles in ap- 
pearance, whereas in others this resemblance was hot as apparent. Here the giant 
cells resembled those found in foreign body granuloma because of the absence of 
tj'pical peripheral nuclear arrangement, and the presence of a lesser number and more 
disorderly arrangement of the nuclei. Caseation was usually absent and there ap- 
peared to be a larger number of polymorphonuclears present than in tubercle follicles. 
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Fig. 3. (above) Gross specimen of cecum discloses serpiginous, flat, undermined, or 
punched-out ulcerations of the mucosa, possessing a dark discolored floor covered by fibrino- 
purulent exudate. 

Fig. 4. (bclozv) Photomicrograph discloses the granulomatous tissue reaction com- 
prising epithelioid and Langhans’ giant cells surrounded by many lymphocytes (560 X). 
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Tile ulcerations usually revealed a floor composed of dense, chronic, unspecific granula- 
tion tissue which was quite vascular and which was composed of lymphocytes, fibro- 
cytes, and plasma cells. Eosinophiles were present in variable numbers throughout. 
Sometimes these lesions were superficial and did not penetrate through the lamina 
propria, whereas in the older ulcers, penetration through the muscularis mucosa was 
seen with concomitant fibroblastic proliferation and scarring and dense granulation 
tissue (figure 5). The ulcers here were seen to be undermined, especially toward the 
distal end and sloping at the proximal end, in marked similarity to chronic peptic ulcers. 
Edema was very extensive in some places ; in other areas, dense induration of the sub- 
mucosa was the predominating change (figure 6). Sections through the ileum revealed 
no striking ulcerative or granulomatous changes, although there was thickening of the 
wall. Examination of the mesenteric lymph nodes disclosed a striking focal, tubercle- 
like granulomatous reaction in the peri-adenomatous tissues. Here the resemblance 
to tuberculosis was again very strong, but again, no caseation was noted and fre- 
quently but less often, the giant cells mimicked those seen in foreign body reactions. 
The lymph nodes revealed marked 13 'mphoid hj’perplasia, the follicles being large 
and numerous. The sinuses were swollen and filled with a coagulated albuminous 
exudate containing many large monocytic and plasma cells, while the reticulum cords 
were thickened and very prominent. In other nodes, the tissue seemed to be composed 
mainly of sheets of densely packed lymphocytes. 

Stool examinations for tubercle bacilli by smear, culture, and guinea pig inocula- 
tion were consistently negative. Cultures of bowel surface and ulcers on EMB, and 
desoxycholate citrate revealed no organisms of the Salmonella or Shigella groups. 
The tissue reaction resembled that of tuberculosis but many points of difference existed. 
The giant cells were usually more like those seen in foreign body granulomata and 
caseation was consistently absent. Neutrophiles and round cells were seen in the 
epithelioid core in larger numbers than were usually present in tubercles. The inability 
to identify tubercle bacilli made it difficult to substantiate a diagnosis of tuberculosis. 
The pathologist tlius was faced with the differential diagnosis between: (a) Regional 
colitis (the counterpart of regional ileitis or Crohn's disease) and (b) tuberculosis of 
the ascending bowel. It was felt that the former was the most likelj' diagnosis. 

Discussion 

The patient made an excellent recovery from his operation and during tlie 
next three months gained weight rapidly and felt and looked well. However, 
he still complained of infrequent diarrhea and abdominal cramps at times. A. 
check-up barium enema on October 13 showed some irregularity of the mucosal 
pattern of the proximal 10 cm. of the transverse colon and of the extreme distal 
portion of the ileum (figure 7). The impression was that this indicated recur- 
rence of a granulomatous and probabl}'^ ulcerative process in the colon and pos- 
sibly in the terminal ileum. 

On November 24 the patient had an attack of sharp right sided abdominal 
pain and began to run an intermittent fever up to 103° and 104° F. In spite 
of bed rest and a course of sulfadiazine, followed by a course of sulfaguanidine 
treatment, the fever and abdominal symptoms continued, associated with con- 
siderable tenderness in tbe right lower abdomen. Another barium enema done 
on December 4 showed no change in the picture of the large bowel, but showed 
a coarsened and fuzzy mucosal pattern of the distal 12 to 15 cm. of the ileum. 
On December 21, the patient had an acute attack of pain in the lower right chest 
and shortl}’- thereafter developed fluid in the right pleural cavity. He again 
began to run a high temperature, together with increased tenderness in the right 
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Fig. 5. (above). Photomicrograph demonstrates the penetrating funnel-shaped ulcer. It 
exhibits the characteristic undermining, granulomatous reaction and involvement of the sub- 
mucosa (70 X). 

Fig. 6. (below) Photomicrograph of a chronic ulcer demonstrating marked induration 
and fibrosis of the submucosa (26 X). 
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abdomen. Marked elevation of the right diaphragm was noticed and it was felt 
that the patient might well have a subdiaphragmatic abscess secondary to infec- 
tion around the anastomosis of the ileum and transverse colon. On December 
29, exploratory laparotomy was performed. There was no evidence of infection 
around the anastomosis and no subdiaphragmatic abscess. There was a moder- 
ate amount of induration and edema of the terminal ileum and the proximal por- 
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Fig. 7. Barium enema performed seven weeks after intestinal resection shows marked 
irregularity of the mucosal pattern of the transverse colon and terminal ileum at the site of 
their anastomosis. Arrows indicate ulcerated involvement with irritability and spasm. 
Dotted line at A represents stump of terminal ileum. 


tion of the transverse colon confirming roentgen-ray findings. Many minute 
nodules were found on the serosa of the terminal ileum Avhich had the appearance 
of typical tubercles. Two enlarged lymph nodes were removed for biopsy. It 
was decided not to carry out any further resection of the bowel at this time, be- 
cause the presence of the tubercles raised the question as to whether the under- 
lying condition might after all be tuberculosis. The fluid in the right chest was 
later determined to have been caused by a small pulmonary infarct. 
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Following the second operation, it was decided to treat the patient as if he 
had tuberculosis of the intestine and peritoneum while waiting for the report of 
the guinea pig inoculation of the diseased glands. Accordingly, he was kept at 
absolute bed rest for six weeks, given daily exposures to ultraviolet ray and 
large doses of cod liver oil by mouth. Within a few days after commencement 
of this treatment, the patient’s temperature became normal, his abdominal pain 
disappeared entirely, and although his bowel movements were still liquid, there 
were no abdominal cramps associated with them and the patient gained 20 pounds 
in weight. After four weeks of further observation in the hospital, he was dis- 
charged to a veterans’ hospital near his home with the recommendation that he 
should be kept under observation for a period of two years and should be kept 
for several months on a restricted physical regime with continuation of the 
cod liver oil by mouth and daily exposure to ultraviolet or sunlight. 

The final report of the guinea pigs inoculated with lymph node material was 
negative for tuberculosis. A careful reexamination of the sections removed from 
the cecum, ileum and mesenteric lymph nodes also failed to reveal any evidence 
of tuberculosis, although man)^ features, such as the small tubercles on the serosa 
of the cecum and the lymphocytic infiltration and giant cells in the submucosa 
were very similar to the changes seen in tuberculous processes. Several sec- 
tions were sent to the Army Medical Museum for examination and the following 
report returned : “In our view the diagnosis of distal or regional ileitis confined 
to the cecum is quite acceptable in this case. The histologic picture conforms to 
that commonly encountered in regional ileitis. The diagnosis is further sup- 
ported by the negative results from the guinea pig and negative results of other 
examinations for acid fast bacilli.” 

In reviewing the case at the time that the patient was discharged from this 
hospital, the question was raised as to the ultimate prognosis. In spite of a 
rather wide radical resection at the first operation extending 12 inches above the 
obviously diseased part of the ileum (confirmed by later examination of the 
specimen) and several inches beyond the involved portion of the transverse 
colon, this patient developed a local recurrence and spread of the disease from 
the site of anastomosis of the resected bowel within a few weeks after the resec- 
tion. This indicated to us that not enough bowel had been removed. Further 
resection was considered at the time of the second operation but wide removal 
of all tissue which was suspected of being even slightly involved would have 
meant resecting the entire remaining colon and ileum up to the lower jejunum. 
The response of the patient to ultraviolet radiation, cod liver oil and the general 
regime of treatment usually followed in cases of tuberculous peritonitis was so 
satisfactory that it was felt this type of treatment should be continued. 

Since discharge from this. hospital in March 1944, the patient has passed out 
of our control and we do not know how faithfully he carried out the advice for 
continued ultraviolet radiation and restriction of ph 3 ’sical activit}'. However, 
we do know that he had an acute episode of diarrhea and fever in June 1944 
with abdominal pain which was treated by his physician by ultraviolet radiation 
and bed rest (which he apparently had not been getting previously). He showed 
temporary improvement on this regime but later had more fever and in August 
1944 was admitted to a civilian hospital in Boston, where a diagnosis of recur- 
rent regional enteritis was made. Roentgen-rays there showed further pro- 
gression of the disease since March 1943, as evidenced by narrowifig of the 
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lumen and mucosal changes in the remaining portion of the ileum. The patient 
was placed on intensive vitamin therap)' and given 30,000 units of penicillin 
daily. After 30 days in the hospital he became afebrile and began to gain weight 
and have normal bowel function. He was advised to go south, probably to 
Florida, for prolonged rest and continued exposure to sunlight. 

Summary 

1. A case of “regional ileitis” (granulomatous ileocolitis) involving the ileum, 
cecum, ascending colon, and transverse colon, is reported in a soldier 22 years 
old. 

2. The case illustrates particularly well most of the classical features of re- 
gional ileitis including the possible etiological relationship to bacillary dysentery 
and the marked clinical and histologic similarity to tuberculosis. The failure to 
respond to usual medical treatment, such as high caloric, high protein diet, bowel 
sedation and sulfaguanidine medication and the tendency to recurrence even after 
radical surgical resection is discussed. 

3. The observation was made that marked -'clinical improvement occurred 
when the patient was treated intensively with ultraviolet radiation. The effect 
of this treatment was temporar)'^, however, since the patient is reported to have 
had symptoms of recurrent activity within six months after discharge from the 
hospital. 
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SHORT P-R INTERVAL WITH PROLONGATION OF 
QRS COMPLEX AND MYOCARDIAL INFARCTION 

Bj' A. Allen Goldbloom, Lt. Col., M.C., A.U.S., F.A.C.P., New York, N. Y., 
and Abraham A. Dumanis, Capt., M.C., A.U.S., Flushing, New York 

The increasing number of case reports of the Wolff-Parkinson- White syn- 
drome has served to emphasize the need for reappraisal of the clinical aspects 
of this entit3L 

Early descriptions associated the electrocardiographic anomaly of a short 
P-R interval, wide aberrant QRS complex with young, healthy males not having 
organic heart disease. The tendencj’- still persists to regard heart disease occur- 

* Received for publication June 1, 1945. 
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ring in the presence of this syndrome as coincidental. However, tlie benignity 
of the syndrome has been challenged by one death reported by Wood et al.^ 
Anatomical studies of the heart of this patient who died during an attack of 
paroxysmal tachycardia demonstrated an auriculoventricular accessor}^ path- 
way for the aberrant conduction producing the characteristic electrocardiographic 
abnormalities. 

Recent case histories have continued to reiterate the occurrence of the syn- 
drome in healthy youths but paradoxically emphasize the presence of cardiac 
symptomatology or other stigmata of ill health of many years’ duration. 

Among these reports there have been noted also several episodes of paroxys- 
mal ventricular tachycardia. It is of value to recall that in a study of ventricular 
paroxysmal tachycardia based on 36 studies collected from 60,000 electro- 
cardiograms, organic heart disease was present in all but one case.- The most 
frequent precipitating factor, next to digitalis intoxication, was myocardial 
infarction. 

Attention has been directed to the possibility of error in the diagnosis of acute 
coronary episode as a complication of the syndrome of auriculoventricular acces- 
sory pathway.^* * 

The purpose of this paper is to report a case of myocardial infarction compli- 
cating the Wolff-Parkinson- White syndrome without tachycardia. 

Case Report 

The patient, a white male of 33 years who had served two years and five months 
in the Infantry, was admitted to the Station Hospital September 19, 1944, complain- 
ing of increasingly severe precordial pain and nocturnal dyspnea of two days’ duration 
preceded by mild sore throat, rhinorrhea and generalized malaise present since Sep- 
tember 15, 1944. The soldier had been on extremely arduous 'and prolonged duty 
throughout the hurricane of September 14, 1944. 

The family history offered no pertinent data. There was no past history of 
diphtheria, rheumatic fever or rheumatic equivalents ; infrequent convulsive episodes 
occurred from infancy to age 10. Two weeks prior to present admission the soldier 
had been a patient in this hospital for treatment of chemical conjunctivitis. Physical 
examination at this time was otherwise essentially negative as were routine laboratory 
studies of the blood and urine. There was no history of weakness, tachycardia, pal- 
pitation, dyspnea or “wheezing cough.” Throughout his military service the soldier 
had never reported on “sick call.” His personal habits were moderate. 

Physical examination on the evening of admission was entirely negative except 
for the presence of rhonchi and sibilant rales in all lung fields particularly at the bases. 
The blood pressure was 130 mm. Hg sj'stolic and 72 mm. diastolic. The heart rate 
was 80. In view of the history of hurricane exposure and the lung findings the pa- 
tient was admitted to the Respiratory Section. 

Detailed examination by the allergist revealed no significant skin sensitivities; 
eye, ear, nose and throat examinations by consultant staff were reported as within nor- 
mal limits. 

Roentgenograms of the chest, September 23, 1944 disclosed no abnormalities of 
the lungs or heart. 

The patient continued to complain of moderate but persistent precordial distress 
which became less intense since hospitalization, even while on semi-ambulatory 
routine. However, it was evident that the asthmatic rales were often absent through- 
out tlie da}', only to appear on retiring. The patient had constantly insisted that his 
dyspnea and wheezes occurred at this time for which reason he disliked going to bed. 
Routine symptomatic therapy including subcutaneous epinephrine failed to produce 
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expected clinical improvement. On October 2, 1944, patient was transferred to the 
General Medical Section for further study. 

At this time physical examination disclo.sed no noteworthy findings. Tlie lungs 
were clear and the heart apparently normal. 

Roentgen-ray examination of the heart and lungs on this date, October 2, 1944, 
was reported as essentially negative. 

The hemogram was normal — white blood cells 10,450; polymorphonuclears 76 
per cent; lymphocytes 23 per cent; eosinophiles 1 per cent. Hemoglobin 82 per cent 
(11.8 gm.). 

The electrocardiogram showed the features of the short P-R, wide QRS abnor- 
mality. The record resembled bundle branch block of the common discordant type. 
The rate was 75 and regular. The P-R interval was 0.08 sec.; the QRS complex 
was prolonged to 0.12 sec. and the classical slurring of the ascending limb of R was 
present in all the limb leads. ST„ was slightly depressed ; ST, was isoelectric and T„ 
inverted and shallow ( 1 mm. ) ; RT^ was elevated 2 mm. and T^ was upright and large, 
7 mm. (figure 1). 

On the evening of October 5, 1944 the patient, who had been on ambulatory con- 
valescent routine and apparently well except for constant unexplained precordial dis- 
tress, suddenly experienced severe retrosternal pain and vertigo while sitting at his 
bedside and slumped to the floor in syncope. Immediately noisy rattling breath sounds 
were audible at a distance. The patient regained consciousness in three to five min- 
utes, was put to bed by attendants and epinephrine administered by the nurse without, 
however, affecting the above lung signs. The patient was in profound shock; dyspnea 
was severe; the color ashen and the skin cold and moist. The heart sounds were of 
poor quality and muffled by the respiratory rattle. The rate was 110 mm. Hg systolic 
and the diastolic pressure could not be determined satisfactorily. The. lungs exhibited 
coarse, bubbling rales which were diffusely present but most marked over the bases. 

The patient responded slowly but favorably to subcutaneous morphine sulfate 0.03 
gm., intravenous am'inophyllin 0.3 gm. and oxygen. 

The electrocardiogram taken during the acute episode showed a regular rhythm 
with a rate of 100. The P-R, QRS relationships were unchanged. However, RT^ 
was now depressed 1 mm. and bowed down; Tj^ was smaller. Depression of ST„ was 
accentuated. Lead HI now revealed an upright T of- 2 mm. The changes in RT-T^f 
were most marked. RT^.t was now slightly depressed in marked contrast to the ele- 
vation of 2 mm, in the initial record of October 2, 1944. The T^ waves were much 
smaller and suggested the M shape pattern occasionally seen in coronary insufflciencj'. 
These electrocardiographic changes were interpreted as indicating a type of acute 
coronary insufficiency (figure 2). 

The following morning, October 6, 1944, the white blood cells numbered 17,950; 
polymorphonuclears 84 per cent, lymphocytes 16 per cent. Hemoglobin 88 per cent 
(12.7 gm.). The urinalysis was normal chemically and microscopically. 

Roentgenogram of lungs and heart was essentially negative. 

It was felt that this dramatic episode represented sudden left ventricular failure 
and cardiogenic shock precipitated by acute coronary insufficiency. 

The favorable response to oxygen and supportive therapy prompted the discon- 
tinuance of digitalis, October 7, 1944, after a total of 6 cat units had been given in 36 
hours in order that electrocardiographic confusion might be avoided. The temperature 
reached a peak of 104° the evening of October 6, 1944 but subsided to normal by 
October 11, 1944. 

The clinical course remained uneventful thereafter except for the ever present dull 
precordial pain and rare asthmatic seizure, usually nocturnal. 

Roentgenogram of lungs and heart, October 9, 1944, was again negative. 

Blood urea nitrogen and chlorides were normal. Blood culture was negative 
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The sedimentation rate of October 22, 1944 was reported as 24 nini. (normal 10). 
The wliite blood cell count and differential smear were normal. 

Following the second acute seizure the patient developed a definite anxiety state. 
Hyperventilation studies with electrocardiograms and psychosomatic evaluation by the 
Neuro-Psychiatric Section disclosed no contradictory data. 
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Comment 

_^This case presented the electrocardiographic features characteristic of the 
Wolff-Parkinson-White syndrome. It differed, however, from the usual clini- 
cal entity in that paroxysmal tachycardia was never observed throughout the 
period of study and secondly that two acute episodes strongly suggesting coro- 
narj" failure and myocardial infarction occurred. 
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The first attack of severe precordiai pain, shock, and pulmonary edema occur- 
ring October 5, 1944 was indicative of acute coronary insufficiency or failure 
associated with myocardial infarction. The possibility of infarction was en- 
hanced by the objective findings of fever, leukocytosis, and increased erythrocyte 
sedimentation rate. The electrocardiographic serial changes give evidence of 
coronary insufficiency. It is recognized that in the presence of electrocardio- 
graphic patterns of intraventricular block the coronary contour will be obscured, 
the resulting curve being a composite of the varying influences acting upon it.°’ ® 
Appreciation of this restriction must guide the significance given to the electro- 
cardiographic changes in this case. The spontaneous variability of contour of 
the T wave has been emphasized. Review of the protocols and tracings avail- 
able to us indicates that the T wave variations were induced by exercise, postural 
changes or other procedures calculated to produce displacement or torsion of 
mediastinum or vagal effects and do not indicate that significant T wave changes 
occur when standard electrocardiographic technic is employed. 

The ST-T changes in the tracings of the acute seizures of October 5, 1944 
and October 21, 1944 undoubtedly comprise the pattern of coronary insufficiency. 
The final records demonstrate that the T waves have not returned to the meas- 
urements present in the control record of October 2, 1944 but rather, continue 
to suggest the coronary contour. 

A recent report of Wolff-Parkinson-White syndrome simulating myocardial 
infarction * attributed the symptomatology and electrocardiographic changes en- 
tirely to the “relatively benign” syndrome. It is interesting to note that the 
tracings reproduced in this paper show definite evolution of the RT-T combina- 
tion as usually occurs in posterior myocardial infarction. The history of this 
patient, clinical course, accentuated as it was by a not uncommon anxiety state, 
and finally serial changes in the electrocardiogram do not permit the ruling out 
of coronary insufficiency. 

Similar misgivings are contained concerning case 4 reported by Palatucci 
and Knighton.^ These authors denied the diagnosis of coronary occlusion, made 
by two other observers, in a patient whose history and electrocardiographic 
changes pointed strongly to coronary failure. Their principal objection to the 
diagnosis of an acute coronary episode rested on the absence of collateral findings 
such as increased sedimentation rate and leukocytosis. Again it is of interest 
to note that serial tracings never returned to the pattern of the control record. 

Both of these cases exhibit insufficient consideration of anamnestic data and 
electrocardiographic changes which under ordinary circumstances would be of 
paramount aid in diagnostic and clinical appraisal. 

The occurrence of coronary occlusion without myocardial infarction already 
has been w'ell established.^ French and Dock® have demonstrated the presence 
of old myocardial scars in 59 per cent of 80 fatal cases of coronary disease in 
soldiers aged from 20 to 36. Master has discussed the clinical pictures of coi'o- 
nary insufficiency and coronary occlusion. Although the diagnosis of occlusion 
or coronary insufficiency without infarction cannot be proved during life, in- 
flexible insistence upon objective or collateral findings may be contrary to clinico- 
pathologic data. 

Summary 

A case is reported in which a diagnosis of myocardial infarction was made 
oil a patient having a history of severe precordial pain, shock, pulmonary edema 
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and an electrocardiogram characterized by short P— R interval associated with 
prolonged QRS. 

The diagnosis is justified by occurrence at rest of sudden, severe precordial 
distress and collapse accompanied by electrocardiographic serial changes, fever, 
leukocytosis and' increased erythrocyte sedimentation rate. 

Despite the emphasis on the incidence of this unusual abnormality, short 
P-R-prolonged QRS, in apparently healthy youths, warning is restated that 
although the syndrome may be regarded as a rare normal variant, all such cases 
should be viewed suspiciously and critically. 

Conservative opinion must conclude that the possibility of coronary involve- 
ment cannot be ruled out in cases having history and findings as reported herein. 

BIBLIOGRAPHY 

1. Wood, F. C., Wolferth, C. C., and Geckler, G. D. : Histologic demonstration' of acces- 

sory muscular connections between auricle and ventricle in a case of short P-R interval 
and prolonged QRS complex. Am. Heart Jr., 1943, xxv, 454. 

2. Williams, C., and Ellis, L. B. : Ventricular tachycardia. Arch. Int. Med., 1943, Ixxi, 137. 

3. Palatucci, O. a., and Knighton, J. E. ; Short P-R interval associated with prolongation 

of QRS complex ; a clinical study demonstrating interesting variations, Ann. Int. Med., 
■ 1944, xxi, 58. 

4. Eichert, H. : Wolff-Parkinson-White syndrome simulating myocardial infarction, Ann. 

Int. Med., 1944, xxi, 907. 

5. Lieberson, a., Chasnoff, J., and Goldbloom, A. A. : Clinical studies in electrocardio- 

graphy. IV. The value of the electrocardiogram in coronary thrombosis, with special 
reference to localization of infarct. New York State Jr. Med., 1941, xli, 2032. 

6. Katz, L. N. ; Electrocardiography, 1943, Lea & Febiger, Philadelphia. 

7. Blumgart, H. L., Schlesinger, M. J., and Zoll, P. M. : Angina pectoria, coronary failure 

and acute myocardial infarction, Jr. Am. Med. Assoc., 1941, cxvi, 91. 

8. French, A. J., and Dock, W. : Fatal coronary arteriosclerosis in young soldiers, Jr. Am. 

Med. Assoc., 1944, cxxiv, 1233. 



EDITORIAL 

STREPTOMYCIN 


“The story of streptomycin is the story of a search for an antibiotic sub- 
stance capable of exerting a bacteriostatic and bactericidal effect upon gram- 
negative bacteria, a substance active against these organisms not only in the 
test tube but also in the animal body, yet not very toxic nor exerting other- 
wise undesirable effects upon the body, a substance not inactivated by the 
body fluids and, therefore, offering chemotherapeutic potentialities.” Thus 
runs the opening statement in the review of Streptomycin by Waksman and 
Schatz,^ who have played such an important role in furnishing this new, 
highly potent antibiotic agent to the medical world. 

It is difficult to realize that a mere ten years ago the sulfonamide drugs 
were added to our therapeutic armamentarium, thereby revolutionizing the 
chemotherapy of bacterial infections. During the next few years the 
clinician was confronted with a series of sulfonamide compounds, each of 
which was acclaimed as superior to its predecessor. And just about the time 
the clinician had learned the hard way of the potentialities and dangers of 
the sulfonamide drugs through therapeutic triumphs and therapeutic deaths, 
the “wonder-drug” penicillin was thrust upon his lap as a remedy more 
potent and less toxic than the sulfonamide compounds. Now that penicillin 
is readily available — although still expensive — it is distressing to observe the 
indiscriminate use of this drug in practically every patient who develops an 
elevation of temperature. 

Granting that the sulfonamides and penicillin are highly potent thera- 
peutic agents against many bacterial infections, it is generally accepted that 
their chief value lies in the treatment of infections due to gram-positive 
organisms such as the streptococcus, staphylococcus, and pneumococcus. 
To be sure, both the sulfonamides and penicillin have proved highly effective 
against certain gram-negative cocci such as the meningococcus and gonococ- 
cus, while certain sulfonamides have served to suppress such gram-negative 
bacillary infections as acute brucellosis, colon bacillus urinary tract infec- 
tions, and infections due to Hemophilus influensae. However, there are 
many infections due to gram-negative organisms in which both the sulfon- 
amides and penicillin proved to be relatively ineffective. It is for the treat- 
ment of such infections that streptomycin offers the greatest promise. 

In 1939 Waksman and his associates in the Department of Microbiolog)' 
of the New Jersey Agricultural Experiment Station at Rutgers University 
began to study production of antibiotic substances by microorganisms. 
Some thousands of actinomycetes, hundreds of fungi and many bacteria were 
isolated from normal soils and enriched soils, from composts, manures and 

’•Waksman, S. A., and Schatz, A.: A review . . . streptomycin, Jr. Am. Pharmaceut 
Assoc., Practical Pharmacy Edition, 1945, vi, 308. 
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peat liogs as well as from other natural materials. Special methods were 
devised for the isolation of antagonistic organisms and technics were de- 
veloped for the production, isolation, and study of the active antibacterial 
substances. The isolation of streptom^'cin must, therefore, be regarded as 
the result of extensive surveys, detailed analyses and numerous tests in which 
many collaborators have participated. These studies resulted ini the isolation 
of an actinomyces which was found capable of producing, in certain media, 
an antibiotic substance that apparently possessed many of the desirable anti- 
bacterial and pharmacologic properties. This substance was designated as 
streptomycin, the name being derived from the generic designation given 
to the sporulating and aerial mycelium-producing group of actinomycetes, 
Streptomyces. Characteristics of these organisms relate them to both bac- 
teria and molds. 

Crystalline streptomycin is now available which, in contrast to penicillin, 
is markedly stable both chemically and biologically. The pure base possesses 
an activity of about one unit per microgram. The action of streptomycin is 
generally bacteriostatic in low concentrations and bactericidal in higher con- 
centrations. It is active in vitro against a variety of pathogenic gram-posi- 
tive and gram-negative bacteria, including Mycobacterium tuberculosis, 
Eberthella typlwsa, Pasteurella tulareusis, Klebsiella pneumoniae (Fried- 
lander’s bacillus). Brucella abortus, Proteus vulgaris, Hemophilus pertussis, 
H. influenaae. Pseudomonas aeruginosa, and many others. 

Studies on the absorption and excretion of streptomycin in animals have 
shown that this antibiotic, administered parenterally, behaves like penicillin 
in that both agents are rapidly absorbed and rapidly excreted in the urine. 
Therapeutic blood levels are easily produced by intravenous or subcutaneous 
injections. Oral dosage, on the other hand, results in very low blood con- 
centrations. The toxicity of streptomycin, especially of purified prepara- 
tions, was found to be extremely low. When present, it revealed itself in 
animals usually as a histamine-like reaction. A second toxic effect, namely 
fatty infiltration of the liver and occasionally of the kidneys, was especially 
pronounced in monkeys following prolonged administration of large doses of 
streptomycin. The latter type of reaction has never been observed in man 
even after prolonged administration of as much as 4.0 grams of streptomycin 
daily. * Streptomycin has been administered to human beings intramus- 
cularly, intravenously, and subcutaneously, both by intermittent injection and 
by continuous drip. It has also been given intrathecally, orally, and b)^ 
nebulization into the tracheobronchial tree. When ingested, streptomycin 
is not appreciably absorbed nor is it destroyed in the intestine. This per- 
sistence and stability in the gut has been used to advantage for the treatment 
of typhoid patients. After parenteral administration, streptomycin has been 
detected in ascitic and pleural fluids in concentrations approximating the level 
in the blood, whereas diffusion from the blood stream into the cerebrospinal 
fluid is generally slight. 



EDITORIAL 


371 


To date streptomycin has been administered \vith highly encouraging 
results to patients with heretofore resistant gram-negative bacillary infections 
of the urinary tract, typhoid fever, tularemia, pulmonary and meningeal in- 
fections due to Friedlander’s bacillus and Hciuoplnliis inftiiensae, bacteremias 
due to gram-negative bacilli such as Proteus vulgaris, Escherichia coli, Aero- 
bacter aerogenes and Salmonella, and wound infections. Furthermore there 
is suggestive evidence that streptomycin may prove beneficial in the treatment 
of acute brucellosis and tuberculosis although no definite conclusion may be 
drawn as yet. Although exerting some suppressive action against T reponema 
pallidum, Borrelia novyi, and Leptospira icterohaemorrhagiae, streptomycin 
has proved to be far less effective than penicillin in the treatment of syphilis 
and other spirochetal infections. Streptomycin has also proved valuable in 
the treatment of infections due to the gram-positive Streptococcus faecalis 
which is unaffected by sulfonamides or penicillin. 

Streptomycin has a limited but definite toxicity “ for human beings. The 
most serious reaction is a vestibular disturbance, causing dizziness, tinnitus, 
ataxia, and occasionally transient deafness. This reaction has occurred 
after large doses have been administered over long periods; it has not been 
observed in cases in which only short courses of treatment (up to two weeks) 
have been employed. This reaction warrants interruption of drug therapy. 
Irritation and pain at the site of injection are common ; for this reason rotat- 
ing the sites of intramuscular injections is recommended. Toxic erythema 
and a diffuse generalized morbilliform cutaneous rash with fever and eosino- 
philia may occur at times after several days’ administration of streptomycin. 
Arthralgias, myalgias, headache, nausea and vomiting, probably due to im- 
purities, have been observed after the administration of certain batches of 
streptomycin. Some renal irritation, manifested by a transient increase in 
urinary output, hematuria, and cylindruria, has been noted following the 
administration of large doses. 

The supply of streptomycin is limited as yet, and total allocation of the 
drug is now in the hands of the Civil Production Administration. It is now 
being allocated to the Army, Navy, Veteran’s Administration, U. S. Public 
Health Service, and the Committee on Chemotherapeutic and Other Agents 
of the Division of Medical Sciences of the National Research Council. No 
one other than the agencies named may purchase streptomycin. No patient 
who receives it may pay for it ; no physician is charged for it. Streptomycin 
for civilian use is placed in charge of the chairman of the committee of the 
National Research Council for distribution to those hospital physicians most 
competent to obtain the vitally needed information regarding the diseases 
which are to be investigated under this committee. The chairman, Dr. 
Chester Keefer,"' has recently published an official statement listing those dis- 

-Herrell, \V. E., and Nichols, D. R. ; The clinical use of streptomycin; a study of 
forty-five cases, Proc. Staff Meet. Mayo Clin., 1945, xx, 449. 

^ Streptomycin. A review of current experience. Bull. U. S. Army !Med. Dept., 1946, v, 
531. 

■•Keefer. C. S. : Official statement concerning streptomycin, Jr. Am. Med. Assoc.. 1946. ■ 
cxxxi, 31. 
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eases which are at present under investigation. Any physician desiring 
streptomycin would do well to consult this list before requesting the drug in 
order to determine whether his patient is "eligible.” 

Streptomycin, then, is here to stay, at least until some superior antibiotic 
preparation comes along to supersede it. And if such a super-drug is de- 
veloped, it too will in all likelihood emerge from the earth under our feet. 
To one with a philosophical twist, it must seem mildly entertaining to re- 
minisce over the major advances in antibiosis during the past twenty years. 
Starting with the pneumococcal polysaccharide-splitting enzyme culled from 
a cranberry bog, we have seen gramicidin, tyrothricin, penicillin, strepto- 
thricin, and finally streptomycin "sprout” from the soil in rapid succession. 
At the rate things are going the bacteriologists and chemotherapists may 
soon supplant the sociologists as the prime supporters of the “back-to-the- 
soil” movement! 


W. H. B. 


CORRESPONDENCE 

Treatment of Rheumatic Heart Disease by Roentgen-Ray Irradiation 

July 8, 1946 

To the Editor; 

In the Annals of Internal Medicine for June, 1946 (p. 1039), there was published 
an article by Griffith and Halley entitled “The Treatment of Rheumatic Fever by 
Roentgen-Ray Irradiation.” These authors referred to a series of four papers pub- 
lished by us between 1926 and 1933, and reached ' conclusions apparently at variance 
with ours. Our last paper, “Roentgen Therapy of Active Rheumatic Heart Disease : 
A Summary of Eleven Years’ Experience” (Am. Jr. Med. Sci., 1937, cxciv, 597), Avas 
not cited. 

A comparison of material and method readily serves to indicate the reasons for the 
discrepancies. They evidently Avere concerned Avith the general manifestations of 
rheumatic fever rather than primarily with its cardiac aspects. Their cases Avere 
classified as acute fulminating, subacute polycyclic, subacute monocyclic and subclinical. 
No description Avas given of the cardiac status of their patients. Our attention Avas 
focused on the heart. 

They did not folloAv the technic of irradiation Avhich Ave recommended. In our 
studies, approximately 60 r, as measured in air Avithout back-scattering, Avas applied to 
the front of the chest, and from 100 to 125 r to the back, depending upon the depth of 
the patient’s thorax. The object Avas to distribute approximately 60 r, as measured in 
air, throughout the heart area. The treatments Avere given at intervals of two Aveeks 
for four sittings. Then a period of one to three months Avas alloAved to elapse and the 
series Avas repeated. The number of treatments given to an individual ranged from 
3 to 25, Avith an average of 9. TavcIvc cases received 10 or more. In general, those 
receiving the larger number of treatments fared best. 

To one group of patients, Griffith and Halley gave “100 r through the myo- 
cardium”; another group received the same dose through tlie myocardium and also 
over the middle and loAver cervical sympathetic ganglia. This statement does not make 
it clear Avhether 100 r Avas the measurement in air or Avhether it represented an estimate 
of tissue dose. The treatments Avere giA’^en at Aveekly inteiA^als for five successive 
Aveeks. 

In tlie light of our experience, Ave feel justified in repeating some of our con- 
clusions stated in 1937: (1) In a considerable number of patients irradiation therapy 
exerted a farmrable effect upon the lesions in the heart and upon the course of the 
disease; (2) irradiation relieved cardiac pain in patients Avho did not have aortic in- 
sufficiency; (3) no harmful effects Avere noted; (4) cases Avith loAv-grade actndty and 
Avithout signs of congestive heart failure appeared to be most benefited AA'hereas the 
acute cases Avere not improved; (5) roentgen irradiation of the heart, in the present 
state of knoAvledge concerning rheumatic fever, deserves a place as a tlierapeutic 
iheasure in properly selected cases of active carditis. 


Robert L. Levy, M.D. 
Ross Golden, M.D. 

Presbyterian Hospital 
NeAV York Citj\ 
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Diseases of the Adrenals. By Louis J. Soffkr, M.D. 304 pages; 24 X 15.5 cm. Lea 

& Febiger, Philadelphia, Pa. 1946. Price. $5.50. 

The author states in his preface that he has attempted to present the present day 
knowledge of both the physiology and diseases of the adrenals. He has fulfilled his 
purpose in all respects. After a brief description of the anatomy of the glands, the 
laboratory technics of value in the diagnostic survey of a suspected case of adrenal 
dysfunction are outlined. An interesting discussion of the physiology of the adrenal 
glands, with emphasis on their endocrine inter-relation, facilitates the detailed discus- 
sion of Addison’s disease and the Waterhouse-Friderichsen sjmdrome which follows. 
The management of an Addisonian crisis is well presented and the author properly em- 
phasizes the dangers of over-zealous pellet implantation in the treatment of Addison’s 
disease. 

The morbid states associated with adrenal cortic.al hyperfunction are grouped 
under the title “Adreno-genital Syndrome.” This may prove misleading for those 
who reserve the term for the condition characterized predominantly by disturbances 
in sexual physiology ; however, our understanding of the basic aberrations in adrenal 
cortical hyperfunction is still incomplete and new ajiproaches to the problem are war- 
ranted. Perhaps the use of Talbot's method of assaying 11-Oxycorticosteroids, used 
more widely, will lead to a clarification. 

The bibliographies at the end of each chapter are excellent, and, whenever possible, 
discussions of diagnoses or therapy are effectively summarized at their conclusion. 

This book will prove invaluable to anv phvsician dealing with adrenal disorders. 

J. Z. B. 

Human Gastric Function. An Experimental Study of a I^lan and His Stomach. By 

Stewart Wolf, M.D., and Harold G. Wolff. M.D.; Foreword by Walter B. 

Cannon. 195 pages; 16x24 cm. Oxford Universitv Press. 1943. Price, 
$4.75. 

This study of a man and his stomach should be read by every physician, prac- 
titioner, specialist and research man. It should be read by those who reject or are 
skeptical about the “psychosomatic approach,” as well as by those who are sold on it 
but too often do not take the trouble to study carefully both aspects, the somatic and 
the psychological, and to correlate the two series of findings. 

The subject of this study, a 57 year old man, presented an unusual opportunity for 
the investigation of the behavior of a human stomach. Tom, at the age of 9, had been 
operated on for an esophageal stricture resulting from drinking extremely hot clam 
chowder. The lumen of the esophagus could not be kept open and a gastrostomy had 
to be performed. “The anterior portion of the greater curvature of the stomach was 
brought out and sutured to the abdominal wall,” but a plastic closure could not be done. 
Tom was “left with a defect in his abdominal wall 3.5 cm. in diameter, through which 
a collar of redundant gastric mucosa herniated. Thereafter, he fed himself through 
the artificial opening," first chewing the food in his mouth and then spitting it into a 
funnel with attached rubber hose that he inserted into his stomach. 

The authors thus had the opportunity for prolonged close inspection o f the stomach 
mucosa, that is of the exposed collar of the mucous membrane as well as of the interior 
of the stomach (by inserting a lighted anoscope). 

Various functions of the stomach, as well as the behavior of the stomach mucosa 
under different conditions, were studied over a period of months. Tom was made 
attendant in the laboratory where the project was carried out. This not only had the 
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advantage of his being available at any time, it also afifovded the opportunity of study- 
ing the man in an environment which, after a while, lost its artificiality for him and 
became his natural habitat. 

A careful study of Tom’s background and personality is presented. The behavior 
of the stomach, changes in blood flow, motor activity and secretion, were studied under 
varying conditions and influences, especially under the influence of common physical 
and chemical agents, and under that of various life situations and accompanying emo- 
tional states. The effect on the stomach mucosa of temperature changes, mechanical 
irritation, tobacco smoking, acids and antacids, various drugs ranging from nitro- 
glycerin and atropin to pitressin and acetylcholine, was investigated. One of the im- 
portant findings here was the observation that the effect of one and the same drug on 
the gastric mucosa varied according to the emotional condition of the subject at the 
time of the experiment. 

“Emotionally charged situations were not experimentally induced but spontane- 
ously occurring life problems and conflicts were utilized. . . . His reaction to each of 
these experiences was evaluated in the light of his personality pattern. . . . Thirty-four 
observations of stomach function accompanying several different affective states were 
made.” Illustrative examples are presented. 

The importance of this experimental study for the understanding of “gastritis” 
and ulcer formation can be deduced from the following conclusions : “Undue and pro- 
longed acceleration of acid secretion in the stomach, however provoked, resulted in 
hyperemia and engorgement of the mucous membrane resembling hypertrophic 
gastritis, The mucosa in this state was unusually susceptible to injury, and even the 
most trifling traumata resulted in hemorrhages and small erosions. Ordinarily the 
mucosa was protected from injury by an effective coating of mucus. Loss of this pro- 
tection in the face of minor traumata led to oedema, inflammatory changes, erosions, 
and hemorrhages. Contact of acid gastric juice with a denuded surface induced fur- 
ther hyperemia and acceleration of acid secretion. Prolonged contact of acid juice 
with a minor erosion resulted in the formation of a peptic ulcer.” It is interesting 
to note that the ulcer thus produced in the subject over a period of four days, disap- 
peared completely, leaving no trace of a lesion, within three days during which the 
area was covered with a protective petrolatum dressing. 

Alterations in gastric .function, paralleling emotional disturbances, fell into two 
categories: (,1) depression of acid output, motor activity and vascularity, “associated 
with a reaction of flight or withdrawal from an emotionally charged situation;” (2) 
acceleration of these functions, associated with “a reaction of internal conflict, with 
an unfulfilled desire for aggression and fighting back.” “Profound and prolonged 
emotional disturbances of this kind were accompanied by marked and prolonged in- 
creases in gastric motility, secretion, and vascularity, with reddening and engorge- 
ment of the mucous membrane, often reproducing the picture of ‘gastritis’.” Vaso- 
motor changes observed in the stomach often corresponded to similar pallor or 
blushing of the face. There was also a correlation between the amount of activity 
of the stomach on one hand and the amount of talkativeness and general body activity 
on the other hand. "The altered gastric function,” the authors conclude, “was merely 
a part of the whole pattern of bodily reaction,” in the face of mechanical and pharma- 
cological stimulation as well as under the influence of situational and emotional factors. 

In the light of their findings, suggestions as to the clinical management of gas- 
tritis and ulcer patients are offered, wdiich should be helpful to general practitioners, 
surgeons, psychiatrists and internists alike. 

Diagrams and other illustrations are clear, simple and truly illustrative. The 
book is a remarkable example of a complex research project concisely and lucidly 
presented. 


H. W. L. 
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Men under Stress. By Lt. Colonel Roy R. Grinker, M. C., and Major John P. 

Spiegel, M.C., Army Air Forces. 484 pages; 16 X 24 cm. Blakiston Co., Phil- 
adelphia. 1945. Price, $5.00. 

This is one of the most important publications in the field of military psychiatry 
to appear on the market during the second World War. It is written by two psy- 
chiatrists who were connected with the Army Air Forces overseas and later with Don 
Cesar Hospital, an Army Air Force convalescent hospital receiving cases of war 
neuroses. They therefore had a chance to study reactions before and after combat 
and actually to follow up some men whom they had sent home. This book is the 
second one of the authors ; their first was a study of psychologically wounded Ground 
Force soldiers and appeared earlier as a “restricted” military monograph. Two 
books make for interesting comparisons, and their differences add more to the field of 
psychiatric research. 

The present work is clearly and interestingly written with a wealth of case 
material and discussion. Points of theory are carefully developed and conclusions are 
drawn which are sound and applicable to practical use. The authors build up their 
work in almost a novel form. Their thesis is that “under sufficient stress any indi- 
vidual may show failure of adaptation, evidenced by neurotic symptoms.” War tries 
men as a cruel experiment and hard though it may be, “valuable lessons” can be 
learned about man’s adaptation and applied to problems of civilian living. The 
authors add that the problems of the peace following the war may put as much strain 
on man as those of the war. With the thesis thus stated, they develop the plot by 
first describing the men of the Army Air Forces, their motivations, conscious and un- 
conscious, to become fliers, and their selection physically, psychologically and psy- 
chiatrically by the army. Important conclusions as to who were capable psychiatri- 
cally of flying were obtained mostly after the test of combat. Some individuals 
deemed good material for combat flying developed “operational fatigue,” whereas 
others suffering from neurosis in civilian life were able to endure a complete tour of 
combat duty. The next section of the book is devoted to what the environment of 
combat is like — ^how A.A.F. units are formed, their motivation to fight and how de- 
■ pendent morale is on the composition of the unit — each individual contributing per- 
sonally to the morale of the whole and of each member. The third and fourth sec- 
tions deal with the reactions to combat stress and to the return home. These sections 
comprise the bulk of the book and are concerned with quoting of case material, 
psychodynamics, and treatment. The authors make a distinction between reactions to 
combat based on previous neuroses and neurotic reactions of “stable” individuals to 
severe stress. They cannot come to definite conclusions regarding differential prog- 
noses of the second class because of their inability to follow up enough cases. The 
final section is concerned with civilian applications — ^the importance of psychiatric 
understanding in general medical practice and the great need for many more properly 
trained psychiatrists, also the addition of new treatment procedures and further proof 
of some theories existing before the war and now having the benefit of mass valida- 
tion. A final note of warning is issued by the authors for the treatment of the re- 
turned soldier — unless we have a program that meets his psychological needs, we 
stand in grave danger of political upheavals, pension armies, and other forms of 
sociological behavior which arise from psychological maladjustment. 

This book should have a wide appeal to the psychiatrist, the general practitioner 
and the intelligent layman. It is theoretically sound, based on modern dynamic psy- 
chology, yet not too theoretical for those outside the field. The style is clear and has 
literary merit. There is some annotation but not enough to make the book ponderous 
or obviously scholarly. The bibliography is good, although not long. 


H. W. N. 
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Whal Pcof>lc Arc. A Study of Normal Young Men. By Clark W. Heath, Dept. 

of Hygiene, Harvard University. 141 pages; 21.5x14.5 cm. 1945. Harvard 

University Press, Cambridge, Mass. Price, $2.00. 

This little book, as stated in the preface, is a “brief introduction to the point of 
view of the Grant Study and the methods used in the effort to study normal human 
beings.” It is divided into tliree sections, the first an explanation of the selection of 
subjects, the general plan of study and the methods used in examining the subjects. 
The subjects used were Harvard students, in their second year of college work. They 
were chosen for their satisfactory records both academically and in their relationship 
with others. They had no physical or psychological abnormalities of sufficient mag- 
nitude to warrant reporting on the college records. These boys were studied by a 
group consisting of a physician trained in internal medicine, a physiologist, a physical 
anthropologist, a psychologist, two psychiatrists and a personnel worker in charge of 
collecting socio-economic information. 

The second and main portion of the book goes into considerable detail describing 
the findings of this study. According to their findings, the author has divided their 
subjects into three fairly well differentiated types of normal personalities and has 
pointed out their outstanding traits. They have found relationship between body 
build and personality features. Many interesting things, suggestive of correlation in 
other fields were brought out, but further study and follow up will be necessary be- 
fore any definite statements can be made. 

The third part of the book points out that further study of this group and of 
other groups of young men, with a view to comparing them with this selected group 
of young men, is desirable. It also sums up the follow-up work which has been done 
and which is to be continued throughout the lifetime of the participants. 

The book is interesting and informative. Anyone interested in people, normal or 
abnormal, will find in it much of importance, together with suggestions of a new ap- 
proach to finding out “what people are.” It is admittedly an introduction, but one 
which will stimulate all who read it and cause them to await with interest further pub- 
lications on the Grant Study. 

R. K. G. 


BOOKS RECEIVED 

Books received during June are acknowledged in the following section. As far 
as practicable, those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 

Principles of Bacteriology and Immunity. W. W. E. Topley, and G. S. Wilson. 
Two volumes. Vol. I, 970 pages; 24.5 X 17 cm. Vol. H, 2054 pages; 24.5 X 17 
cm. 1946. Williams & Wilkins, Baltimore. Price, $12.00. 

A T extbook of the Practice of Medicine. By various authors. Edited by Frederick 
W. Price, M.D. Seventh Edition. 2034 pages; 23 X 14.5 cm. 1946. Oxford 
University Press, New York. Price, $13.50. 

Through the Stratosphere. The Human Factor in Aviation. By jMaxine Davis. 
253 pages; 22 X 14.5 cm. 1946. The MacMillan Companv, New York. Price, 
$2.75. 

The Early Diagnosis of the Acute Abdomen. By Zachary Cope, B.A., AI.D., M.S. 
262 pages; 22.5 X 14.5 cm. 1946. Oxford Universitv Press, New York. Price, 
$3.75. 
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A Manual of Tuberculosis. By E. Ashworth Underwood, M.B., B.Sc., M.D. Third 
Edition. 524 pages; 19.5 X 13 cm. 1945. The Williams & Wilkins Company, 
Baltimore. Price, $4.50. 

Neurosis and the Mental Health Services. By C. P. Blacker, M.A., M.D., F.R.C.P. 
219 pages 22 X 14.5 cm. 1946. Oxford University Press, New York. Price, 
$5.00. 

A B C of Medical Treatment. By E. Noble Chamberlain, M.D., M.Sc., F.R.C.P. 
206 pages; 19 X 12.5 cm. 1946. Oxford University Press, New York. Price, 
$3.00. 

Studies in Hypertony and the Prevention of Disease. By I. Harris, M.D. 114 
pages; 19x12.5 cm. 1946. The Williams & Wilkins Co., Baltimore. Price, 
$3.00. ■ • 

Autopsy Diagnosis and Technic. By Otto Saphir. Second Edition, revised. 405 
pages; 19.5 xl3.5 cm. 1946. Paul B. Hoeber, Inc., New York. Price, $5.00. 

Medical Jurisprudence and Toxicology. By John Glaister. Eighth Edition. 691 
pages; 22 X 14.5 cm. 1945. Williams & Wilkins Company, Baltimore. Price, 
$ 8 . 00 . 

Psychological Medicine. Second Edition. By Desmond Curran, M.B., F.R.C.P., 
and Eric Guttman, M.D., M.R.C.P. 246 pages; 22X14.5 cm. 1945. The 
Williams & Wilkins Company, Baltimore. Price, $3.50. 

Narcotics and Drug Addiction. By Erich Hesse, M.D.; translated by Frank 
Gaynor. 219 pages; 24 X 15.5 cm. 1946. The Philosophical Library, Inc., New 
York. Price,. $3.75. 

Renal Diseases. By E. T. Bell, M.D. 434 pages; 23 X 15.5 cm. 1946. Lea & 
Febiger, Inc., Philadelphia. Price, $7.00. 

The Modern Treatment of Diabetes Mellitus. By William S. Collens, B.S., M.D., 
and Louis C. Boas, A.B., M.D. 514 pages; 23x15.5 cm. 1946. Charles C. 
Thomas, Springfield, 111. Price, $8.50. 

Manson’s Tropical Diseases. Twelfth Edition. Edited by Philip H. Manson-Bahr. 
1068 pages; 22.5x15 cm. 1945. Williams and Wilkins Company, Baltimore. 
Price, $12.00. 

Diseases of the Retina. By Herman Elwyn, M.D. 587 pages; 23.5 X 16 cm. 1946. 
The Blakiston Company, Philadelphia. Price, $10.00. 
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A.C.P. Regional Meeting, Pittsburgh, Sept. 25 

Under the Governorship of Dr. Roy R. Snowden, Pittsburgh, a Regional Meeting 
of the College for Western Pennsylvania will be held at the Medical Center, Wednes- 
day, September 11, 1946. , 

This meeting comes in the midst of an A.C.P. Postgraduate Course in Internal 
Medicine under the direction of Dr. Snowden at the University of Pittsburgh, Sep- 
tember 2-14. The Regional Meeting program also becomes a part of the course for 
that day. The theme of the scientific program for the Regional Meeting will be 
“Frontiers of Science.” Dr. W. S. McEllroy, F.A.C.P., Dean of the University of 
Pittsburgh School of Medicine, will preside. There will be a description and demon- 
stration of the ultra-centrifuge, electron microscope and cyclotron. 

The latest knowledge of the atom and molecule, and the applicability of this knowl- 
edge in medical science will be presented by Max A. Lauffer, Ph.D., Associate Re- 
search Director, Department of Physiological Chemistry, University of Pittsburgh, 
and Alexander J. Allen, Ph.D., Westinghouse Graduate Professor of Engineering, 
University of Pittsburgh. The Annual Regional Banquet will be held, followed by 
short addresses by distinguished guests. Those enrolled in the course as well as all 
instructors will be guests of the College. 


Forthcoming Board Examinations 

The next examination of the American Board of Psychiatry and’ Neurology will 
occur in December 1946 in New York. More specific information as to date and 
location will be given in a later issue of the Annals. 

The 1946 examinations of the American Board of Radiology will be given in 
Chicago at the Palmer House, November 27-30, 1946. 

The College has been advised that the oral examination of the American Board of 
Internal Medicine will be given in Chicago, October 29, 30 and 31, 1946. Candidates 
will note the addition of October 29 to the dates previously announced. 


Gifts to the College Library 

The following gifts of publications by members are gratefully acknowledged : 

D. E. H. Cleveland, F.A.C.P., Vancouver, B. C., Can. — 1 reprint. 

Samuel Cohen, F. A.C.P., Jersey City, N. J. — 2 reprints. 

Samuel E. Cohen (Associate), Elmira, N. Y. — 4 reprints. 

Charles A. R. Connor (Associate), New York, N. Y. — 1 reprint. 

Lewis J. Moorman, F.A.C.P., Oklahoma City, Okla. — 3 reprints. 

Frederick W. Mulsow, F.A.C.P., Cedar Rapids, Iowa — 2 reprints. 

Sidney L. Penner (Associate), Fort Bragg, N. C. — 2 reprints. 

George X. Schwemlein (Associate), Cincinnati, Ohio — 2 reprints. 

Ramon M. Suarez, F.A.C.P., Santurce, San Juan, P. R. — 2 reprints. 


At the recent meeting of the American Medical Association in San Francisco, Dr. 
Edward L. Bortz, F.A.C.P., Philadelphia, College Governor for Eastern Pennsylvania, 
was elected vice-president. Dr. Olin West, who recently retired as General Secretary 
of the American Medical Association, was elected President-elect. Dr. Francis F. 
Borzell, F.A.C.P., Philadelphia, was reelected Speaker of the House of Delegates. 
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Dr. Edwin Joseph Cohn, 1946 Phillips Medalist, The American College of Physicians 


Dr. Edwin Joseph Cohn Receives the John Phillips Memorial Medal from the 

American College or Physicians 

The American College of Physicians awards periodically the John Phillips Me- 
morial Medal to a scientist of the United States or Canada, who is recognized by the 
Board of Regents, upon recommendation of the Committee on Fellowships and 
Awards, as having made the most significant contribution to lesearch in the field of 
internal medicine for the immediate preceding period. 

Dr. Edwin Joseph Cohn, Professor of Biological Chemistry and Head of the De- 
partment of Physical Chemistry of Harvard Medical School, and Chairman of the 
Division of Medical Sciences of the Faculty of Arts and Sciences, Harvard Univer- 
sity, Boston, was chosen for the 1946 award. His citation reads as follows : 

“Eminent scientific investigator, whose distinguished research on the physical 
chemistry of amino acids, peptides, and proteins has brilliantly elucidated the chemical 
interactions of biological systems and made possible the separation of the components 
of concentrated solutions rich in proteins, for exceptionally meritorious accomplish- 
ment in the fractionation of human plasma into purified substances of preventative and 
therapeutic value. Through exacting and meticulous research, fraught with the 
romance of new and incredibly intricate techniques of isolation, measurement and 
definition, in the realm of uitracentrifuges and ingenious optical systems, of streaming 
birefringence, diffusion constants and viscosity coefficients, of electrical charge dis- 
tributions, atomic relations and ionic atmospheres. Dr. Cohn has devised and directed 
the partition of human plasma by physical-chemical methods and the preparation, 
primarily for use of the armed forces on the battle fields of the world, of at least five 
products possessing important clinical uses: albumin for combatting shock, isohemag- 
glutinins for blood grouping, fibrinogen and thrombin for hemostasis, and gamma 
globulin for passive immunization against epidemic disease. The field of usefulness 
of all these new products is only beginning to be explored and is limited only by the 
ingenuity of chemists to devise new forms and the imagination of physicians and sur- 
geons to employ them. Above all stands tlie felicitous fact that these substances are 
derived from native human proteins and all the errors and problems of foreign body 
reactions are at once resolved.” 
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Appointment Sought in the Field of Pathology 

A Fellow of the American' College of Physicians who has had a distinguished 
career in the Medical Corps of the U. S. Army, now 62 years of age, seeks an appoint- 
ment commensurate with his knowledge of pathology and experience. His credentials 
are: A.B. and M.D., Columbia University; postgraduate study at the Army Medical 
School and in Vienna, Austria, under Chiari and Erdheim ; three years internship. New 
York Hospital; diplomate, American Board of Pathology; 36 years of active duty in 
the U. S. Army, including surgery, obstetrics, x-ray clinical laboratory procedures 
including bacteriology and serology, and during tlie past 20 years, gross and micro- 
pathology; teaching and lecturing; during World War I, in charge of Army Labora- 
tory No. 1 in France; now in charge of a Service Command Laboratory, where duties 
include those of Chief of Pathological Section ; member of numerous national medical 
societies, including the American College of Physicians; author of numerous publica- 
tions in leading medical journals. 

The Executive Secretary, Mr. E. R. Loveland, 4200 Pine St., Philadelphia 4, Pa., 
may be consulted concerning other qualifications of the candidate. 


Internist Wanted 

A Fellow of the American College of Physicians, located in California, is de- 
sirous of obtaining an internist for association with him in practice. A doctor, under 
the age of forty, certified by the American Board of Internal Medicine, or eligible for 
certification, who would be interested in a connection first on a salary basis and later, 
if mutually agreeable, to form a partnership, is desired. Any interested physician 
should communicate with the Executive Secretary of the College, Mr. E. R. Loveland, 
4200 Pine St., Philadelphia 4, Pa. 


Correction 

In the June, 1946, issue of this journal, it was announced that Dr. William L. 
Howell, F.A.C.P., had retired from the Medical Corps, A.U.S., with rank of Major. 

Dr. Howell was promoted to the rank of Lieutenant Colonel on June 1. 1945, and 
was recently (April 29, 1946) placed on inactive status. He is now engaged in the 
practice of internal medicine at 1801 Eye St., Northwest, Washington, D. C. 


University of California Offers Refresher Course 

The University of California Extension Division and the Department of Psy- 
chiatry of the University’s Medical School have announced a twelve weeks refresher 
course in psychiatry and neurology, which is to be given, under the direction of Dr. 
K. M. Bowman, Professor of Psychiatry, at the Langley Porter Clinic, San Francisco. 
Registration is limited to 60 doctors ; preference will be first to graduates of the Medi- 
cal School and to veteran physicians. Among the subjects to be covered are psycho- 
biology, psychoses and psychoneuroses, clinical neurology, and electroencephalography. 
The fee for the course is $200, payable in advance. Dr. Stacy R. Mettier, F.A.C.P., 
Head of Postgraduate Instruction, Medical Center, University of California, San 
Francisco 22, Calif., will receive applications for registration. 


Dr. R. Planning Clarke, F.A.C.P., removed from Camden, N. J., toward the end 
of June to San Diego, Calif., where he has become the internist for the Sand-Oster 
Clinic. 
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Dr. Horace K. Richardson, F.A.C.P., Baltimore, was recently elected President 
of the Maryland Association of Private Practicing Psychiatrists. 


Associate Internist Wanted 

A Fellow of the American College of Physicians, located in Indiana, is desirous 
of obtaining an associate in the practice of Internal Medicine. He is a man widely 
known with a large practice. He wants an associate who is already certified by the 
American Board of Internal Medicine, or one who, at least, has the necessary back- 
ground for certification ; an extraordinarily good opportunity for some internist who is 
anxious to establish himself and who is willing to carry his part of the load. Any 
interested physician should communicate with the Executive Secretary of the College, 
Mr. E. R. Loveland, 4200 Pine Street, Philadelphia 4, Pa., making reference to 
“AO-2.” 


The War Department has announced the appointment of consultants in neuro- 
psychiatry to the- Secretary of War. The first consultant is to be Dr. William C. 
Menninger, F.A.C.P., Topeka, Kan.; other members of the College appointed as con- 
sultants are Dr. Lauren H. Smith, F.A.C.P., St. Louis, Mo.; Dr. Norman G. Brill 
(Associate), Silver Springs, Md. ; Dr. John H. Greist (Associate), Indianapolis, Ind.; 
Drs. Clarke H. Barnacle, F.A.C.P., Edward G. Billings, F.A.C.P., and Franklin 
Ebaugh, F.A.C.P., all of Denver, Colo. 


Brigadier General W. Lee Hart, U. S. A. (retired), F.A.C.P., has been honored 
by the award of the degree of Doctor of Humanistic Letters by the Soutliwestern 
Medical Foundation of Dallas, Tex. 


Dr. Walter L. Bierring, F.A.C.P., Des Moines, has been appointed Professor 
Emeritus of Theory and Practice of Medicine in the State University of Iowa College 
of Medicine. 


Dr. Albert D. Foster, F.A.C.P., Portland, Me., has been appointed health officer 
of that city. 


Dr. Lewis J. Moorman, F.A.C.P., Oklahoma City, has received appointment as 
consultant to the Veterans Administration. 


Dr. E. Sterling Nichol, F.A.C.P., Miami, Fla., has been elected president of the 
Florida chapter of the American College of Physicians. 


Dr. Julius L. Wilson, F.A.C.P., and Dr. Maurice Campagna, F.A.C.P., New 
Orleans, were recently reelected President and Vice-President, respectively, of the 
Louisiana Tuberculosis Association. 


On the occasion of the recent annual meeting of the Medical Society of the State 
of North Carolina, Dr. George E. Bell, F.A.C.P., Wilson, was elected First Vice- 
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President of the Society. Dr. James Bullitt, F.A.C.P., Chapel Hill, was elected 
Second Vice-President. Drs. W. C. Davison, F.A.C.P., Durham, and C. C. Car- 
penter, F.A.C.P., Winston-Salem, were elected to the Editorial Board of the North 
Carolina Medical Journal. 


Dr. Dunne W. Kirby, F.A.C.P., formerly on the faculty of the Hahnemann Medi- 
cal College and Hospital of Philadelphia, who served through the war in the Medical 
Corps of the Naval Reserve, has transferred to the Regular Navy with the rank of 
Commander, and is now stationed at thfe U. S. Naval Hospital, Newport, R. I. 


Dr. Henry P. Close (Associate), Philadelphia, has retired from private practice 
and is now devoting his whole time to the Veterans Administration as Chief of the 
Medical Service, Coatesville Veterans Hospital, Coatesville, Pa. 


The Kansas City Southwest Clinical Society will hold its 24th Annual Fall Clinical 
Conference, October 7-19, 1946. According to advanced announcements, the follow- 
ing members of the College will be guest speakers : 

Charles A. Doan, M.D., F.A.C.P. (Internal Medicine, Research), Columbus, 
Ohio ; 

Tinsley R. Harrison, M.D., F.A.C.P. (Internal Medicine, Cardiology), Dallas, 
Tex.; 

Walter L. Palmer, i\I.D., F.A.C.P. (Internal Medicine, Gastro-enterology), Chi- 
cago, 111. 


Dr. George W. Millett, F.A.C.P., formerly of San Francisco, has become Senior 
Medical Officer, Veterans Hospital, Montgomery, Ala. 


Dr. Charles H. McEnerney, F.A.C.P., Washington, D. C., has been elect.ed Third 
Vice-President of the Pan American Medical Association. 


Dr. Felix J. Underwood, F.A.C.P., Jackson, Miss., executive officer of the Board 
of Health of the State of Mississippi, was a speaker at the dedication ceremonies of 
the North Mississippi Hospital. 


Dr. Millard E. Winchester, F.A.C.P., Brunswick, Ga., has been elected President- 
elect of the Georgia Public Health Association. 


Dr. Laurrie D. Sargent, F.A.C.P., presided at the Annual Meeting of the Tenth 
and Eleventh Councilor Districts of the Medical Society of the State of Pennsylvania, 
held at Washington, Pa., June 20. Dr. Walter F. Donaldson, F.A.C.P., Pittsburgh, 
presented SO-year testimonials to 15 members of the Society. Scientific papers were 
presented by Dr. Howard K. Petry, F.A.C.P., Harrisburg, and Dr. George J. Kastlin, 
F.A.C.P., Pittsburgh, Pa. 


The Forty-Seventh Annual Meeting of the American Gastroenterological Asso- 
ciation occurred May 24—25 at Atlantic City. Dr. A. H. Aaron, F.A.C.P., Buffalo, 
N. Y., delivered tlie presidential address and presented the Friedenwald Medal of 1946 
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to Dr. Frank H. Lahey and Dr. Sara Jordan, F.A.C.P., Boston. Tlie following Fel- 
lows of the College presented papers at the sessions ; 

Dr. Mandred W. Comfort, Rochester, Minn., co-author, “Chronic Relapsing Pan- 
creatitis.” 

Dr. Lester Dragstedt, Chicago, “The Role of Vagotomy in the Treatment of 
Peptic Ulcer.” 

Dr. Martin E. Rehfuss, Philadelphia, “Experimental Cholecystitis.” 

Drs. H. J. Moersch and B. R. Kirklin, Rochester, Minn., “Gastroscopy and Its 
Relationship to Roentgenology in the Diagnosis of Carcinoma of the Stomach.” 

Dr. Pedro L. Farinas Mayo, Havana, Cuba, co-author, “Postbulbar Duodenal 
Ulcers.” 

Dr. Martin G. Vorhaus, New York, “Hypertrophic Stenosis in the Adult.” 

Dr. Moses Paulson, Baltimore, co-author, “The Medical Management of Total 
Gastrectomy.” 

Drs. Henry A. Rafsky and Michael Weingarten (Associate), New York, “A 
Study of the Gastric Secretory Response in the Aged.” 

Dr. H. Marvin Pollard, Ann Arbor, “The Rate of Healing for Gastric and Duo- 
denal Ulcers.” 

Dr. Lemuel G. McGee, Wilmington, Md., “Metabolic Disturbances in Workers 
Exposed to Dinitrotoluene.” 

Dr. J. A. Bargen, Rochester, Minn., co-author, “Amino Acid Alimentation in 
Gastrointestinal Diseases.” 

Drs. Burrill B. Crohn, New York, and Milford O. Rouse, Dallas, co-authors, 
“Trauma in Relationship to the Perforation of Peptic Ulcer.” 

Dr. A. F. R. Andresen, Brooklyn, N. Y., “Traumatic Perforation of the Rectum 
and Sigmoid.” 

Dr. Walter L. Palmer, Chicago, “Giant Hypertrophic Gastritis.” 

Dr. Henry J. Tumen, Philadelphia, co-author, “Backache Due to Intra-abdominal 
Disease'.” 


The eleventh annual convention of the National Gastroenterological Association 
was held in New York, June 19-21. Dr. Anthony Bassler, F.A.C.P., president of the 
association, was chairman of the program committee, of which Dr. Samuel Weiss, 
F.A.C.P., also was a member. Dr. Bassler, Dr. Clarence J. Tidmarsh, F.A.C.P., 
Montreal, vice-president of the association, and Dr. Henry A. Rafsky, F.A.C.P., New 
York, presided at sessions. Papers were presented by the following members of the 
college ; 

Dr. Zacharias Bercovitz, F.A.CJ?., New York, “Parasitology and Tropical Medi- 
cine from a Military and Civilian Standpoint”; 

Dr. M. Herbert Barker, F.A.C.P., Chicago, “Acute and Chronic Gastrointestinal 
Manifestation of Infectious Hepatitis”; 

Dr. Sidney A. Portis, F.A.C.P., New York (co-author), “Changes in the Function 
of the Stomach with Varying Emotional Scales”; 

Dr. Martin E. Rehfuss, F.A.C.P., Philadelphia, “The Evolution of Chronic 
Cholecystitis” ; 

Dr. William B. Rawls, F.A.C.P., New Y'ork, “Socialized Medicine”; 

Dr. Henry A. Monat, F.A.C.P., “Gastroscopy.” 

Dr. Bassler, Dr. J. Russell Twiss, F.A.C.P., and Dr. Burrill B. Crohn, F.A.C.P., 
all of New York, were discussers of the scientific papers. 
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Dr. Lathan A. Crandall, F.A.C.P., formerly of the University of Tennessee, has 
accepted appointment as Director of the Research Laboratories, Miles Laboratories, 
Inc., Elkhart, Ind. 


Dr. Julius H. Comroe, Jr., F.A.C.P., Philadelphia, formerly Assistant Professor of 
Pharmacology in the University of Pennsylvania School of Medicine, has been ap- 
pointed Professor. of Physiology and Pharmacology in the University’s Graduate 
School of Medicine. Dr. Comroe succeeds Dr. Edward Lodholz, who has been ap- 
pointed Emeritus Professor of physiology. 


Dr. Ross Moore, F.A.C.P., Los Angeles, delivered three lectures on the subject 
of “Diagnosis without Tools,” constituting the recent sixth annual series of Lecture 
Conferences of Hollywood Presbyterian Hospital. 


Dr. Reginald Fitz, F.A.C.P., Boston, delivered an address at the unveiling in San 
Francisco, July 4, of the portrait of Dr. Oliver Wendell Holmes. This portrait, 
painted by the noted artist Dean Cornwell and entitled “That Mothers Might Live,” 
is the sixth in a series of “Pioneers of American Medicine” commissioned by Wyeth 
Incorporated. 


Dr. Robert U. Patterson, F.A.C.P., Baltimore, retired June 30 from the deanship 
of the University of Maryland School of Medicine. Dr. Patterson, a former Surgeon 
General of the U. S. Army, retired from the Army with the rank of Major General 
to become dean of the University of Oklahoma School of Medicine. He began his 
deanship at the University of Maryland in 1942. 


Dr. Edward A. Strecker, F.A.C.P., Philadelphia, delivered an address on “The 
Psychobiology of Psychiatric Research” at the dedication of the new Research Labora- 
tory of the McLean Hospital, Waverley, Mass. The Laboratory will concern itself 
with investigation of mental disease problems and with the training of graduate stu- 
dents in methods of research in psychiatry. 


Dr. Francis F. Borzell, F.A.C.P., is the recipient for 1945 of the Dr. Isidor P. 
Strittmatter Award. The award, consisting of a gold medal and scroll, was made by 
the Philadelphia County Medical Society for Dr. Borzell’s “outstanding services in 
behalf of the contributions of organized medicine to World War II and his sincere 
devotion and constructive effort in safeguarding the principles of the American system 
of medicine.” 


Dr. Kendall Elsom, F.A.C.P., Philadelphia, Pa., has been appointed consultant in 
gastro- enter ology to the Veterans Administration for the hospitals of the Third Dis- 
trict, including Pennsylvania, New Jersey, and Delaware. 


Dr. Henry R. Carstens, F.A.C.P., 2nd Vice President of the College, 1942-1944, 
has been appointed Medical Director of Branch Office No. 3 of the Veterans Admin- 
istration. This office has charge of veterans’ affairs in the Third District, which con- 
sists of PennS 3 -lvania, New Jersey and Delaware. His headquarters are at Phila- 
delphia. 
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A veteran of both World Wars, Dr. Carsteiis served in the last war as Colonel 
in the U. S. Army, and commanded the 17th General Hospital, Naples, Italy. Before 
the war. Dr. Carstens held positions- as Associate Professor of Clinical Medicine, 
Wayne University College of Medicine, Chief of the Division of Internal Medicine, 
Outpatient Department, Harper Hospital, and chief of the Department of Medicine, 
Florence Crittenton Hospital, Detroit, Mich. 


Dr. Henry LeRoy Bockus, F.A.C.P., Philadelphia, Pa., has been awarded the 
honorary degree of Doctor of Science by Dickinson College. 


Dr. Edward B. Krumbhaar, F.A.C.P., Professor of Pathology in the University 
of Pennsylvania School of Medicine, has recently been elected to membership in the 
Harvard Board of Overseers. 


Dr. John T. Farrell, Jr., F.A.C.P., Philadelphia, Pa., spoke on “The Role of 
Roentgenology in the Diagnosis and Management of Pyloric Obstruction,” before the 
Dauphin (Pa.) County Medical Society, June 4. 


It was recently announced that Dr. Edward Weiss, F.A.C.P., Philadelphia, Pa., 
had been elected President of the American Society for Research in Psychosomatic 
Problems. 


Dr. Lester Hollander, F.A.C.P., Pittsburgh, Pa., is the author of a report, pub- 
lished recently in the Pennsylvania Medical Journal, on “Deodorants — Facts and 
Fallacies.” 


Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa., recently addressed the Pennsyl- 
vania Dietetic Association on the subject, “Psychosomatic Medicine and Diet Therapy'.” 


Dr. C. Howard Marcy, F.A.C.P., Pittsburgh, Pa., has retired from the presidency 
of the Pennsylvania Tuberculosis Society after a term of sendee of four years. Dr. 
John E. Fretz, F.A.C.P., Easton, Pa., has been elected first vice president of the 
Society; and Dr. T. Lyle Hazlett, F.A.C.P., Pittsburgh, Pa., and Dr. Elmer High- 
berger, F.A.C.P., Greensburg, Pa., have been elected to membership on its Board of 
Directors. 


Colonel Allen Izard Josey, (AIC), A.U.S., F.A.C.P., is the co-author of a recent 
paper in the Journal of the American Medical Association, entitled “Ruptured Inter- 
vertebral Disk Simulating Angina Pectoris.” 


Dr. David P. Barr, New York, President of the American College of Physicians, 
has been appointed a member of the newly organized Therapeutic Trials Committee 
of the American Medical Association. The purpose of this committee, which will 
function under the Council on Pharmacy and Chemistry, is to encourage sound 
evaluation of the clinical usefulness of new therapeutic agents. In this regard, the 
committee may assist pharmaceutical manufacturing firms in arranging clinical trials 
of new drugs. Other Fellows of the College who are members of die committee are 
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Dr. Chester S. Keefer, Boston; Dr. Walter W. Palmer, New York; Dr. W. Barry 
Wood, St. Louis; and Dr. Torald Sollmann, Cleveland. 


A recent issue of the Journal of the American Medical Association contains an 
official statement by Dr. Cornelius P. Rhoads, F.A.C.P., New York, chairman of the 
Committee on Growth, National Research Council, on “Nitrogen Mustards in the 
Treatment of Neoplastic Disease.” 


Dr. Joseph M. Hayman, Jr., F.A.C.P., Cleveland, formerly Colonel in the Medical 
Corps, Army of the United States, has been awarded the Legion of Merit for out- 
standing service rendered by him while chief of medical service. Army Tropical 
Disease Center, Moore General Hospital, Swannanoa, N. C. 


Dr. Thomas B. Magath, F.A.C.P., Rochester, Minn., formerly Commodore, Medi- 
cal Corps, U. S. Naval Reserve, has been awarded the Legion of Merit for his studies 
and recommendations dealing with quarantine practices, concerning especially air 
traffic. 


Dr. Albert M. Snell, F.A.C.P., Rochester, Minn., formerly Captain, Medical 
Corps, U. S. Naval Reserve, received commendation from the Secretary of the Navy 
for his "meritorious performance of duty as chief of the medical service, U. S. Naval 
Hospital, Oakland, Calif., March 20, 1944, to Nov. 5, 1945.” 


Dr. Samuel J. McClendon, F.A.C.P., San Diego, has become President of the 
California Medical Association. Dr. Dwight L. Wilbur, F.A.C.P., San Francisco, 
has been designated as the Editor of the journal of the association, California and 
Western Medicine. 


The board of trustees of the newly organized American Allergy Fund includes Dr. 
Harry L. Alexander, F.A.C.P., St. Louis; Dr. J. Harvey Black, F.A.C.P., Dallas; Dr. 
Milton B. Cohen, F.A.C.P., Cleveland; Dr. Francis M. Rackemann, F.A.C.P., Boston 
and Dr. Oscar Swineford, Jr., F.A.C.P., Charlottesville, Va. The purpose of this 
organization is to promote the study and public understanding of allergy. 


Dr. Oscar B. Hunter, F.A.C.P., Washington,' D. C., has been appointed Adjunct 
Professor of Medicine in the Georgetown University School of Medicine. 


Dr. John Favill, F.A.C.P., has been appointed head of neuropsychiatry at the 
Presbyterian Hospital, Chicago. 


Dr. Abraham M. Balter, F.A.C.P., formerl}' of Aspinwall, Pa., has recently re- 
tired from military ser\dce in the Army with the rank of Lieutenant Colonel, after t\vo 
and a half years’ service, and is now on the staff of the Veterans Administration Hos- 
pital, Huntington, W. Va. 
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Dr. Nathaniel Uhr (Associate), formerly of New York City, has been retired 
from the Army with the rank of Colonel, after approximately four years’ service, and 
has accepted an appointment at the Veterans Hospital, Topeka, Kan. 


Dr. Olin B. Chamberlain, F.A.C.P., Charleston, S. C., has been elected president- 
elect of the South Carolina Medical Association. 


At the annual meeting of the American College of Radiology, June 29, San Fran- 
cisco, Dr. Edward H. Skinner, Kansas City, Mo., was elected president; Dr. Edwin 
C. Ernst, F.A.C.P., St. Louis, was elected vice-president. 


Major General Norman T. Kirk, F.A.C.P., Surgeon General of the U. S. Army 
and Colonel Leon L. Gardner, F.A.C.P., Director of the Army Medical Library, have 
been granted honorary membership in the Brazilian Academy of Military Medicine. 


Dr. Harold E. Himwich, F.A.C.P., Albany, New York, has accepted appointment 
as research physician, physician of clinical research branch of the Chemical Warfare 
Service, Edgewood Arsenal, Md. Dr. Himwich was formerly Professor of Physiol- 
ogy and Pharmacology in the Albany Medical College. 


Dr. Thomas Parran, F.A.C.P., Surgeon General of the U. S. Public Health 
Service, served as chairman of the International Health Conference which took place 
in New York, N. Y., beginning June 20. 


Dr. Maurice Fremont-Smith, F.A.C.P., Boston, was co-author of- an article on 
“Cancer of Endometrium’’ recently published in the Journal of the American Medical 
Association. 


Dr. Howard F. Root, F.A.C.P., Brookline, Mass., is a recent contributor to the 
Journal of the American Medical Association of a paper on “Allergy to Insulin.’’ 


It was announced recently that Major Gerald A. Beatty, F.A.C.P., Wilmington, 
Del., has been awarded the Bronze Star for his “energy, cooperative spirit, foresight 
and knowledge . . . exemplary devotion.’’ 


A portrait-medallion of Dr. Raymond B. Allen, F.A.C.P., has been presented to 
the President of the University of Illinois. Before his resignation from the Univer- 
sity of Illinois to accept the presidency of the University of Washington, Dr. Allen 
had served as Executive Dean of the Chicago colleges and dean of the Medical School 
of the University of Illinois. 


Drs. Morris M. Banowitch, F.A.C.P., and John B. D’Albora, F.A.C.P., Brook- 
lyn, have received appointments as clinical professors in the department of medi- 
cine of the Long Island College of Medicine. Dr. Saverio C. Franco, F.A.C.P., has 
been appointed assistant clinical professor of medicine in the same medical school. 
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Dr. Joseph S. Hiatt, F.A.C.P., Sanitoriuni, N. C., has been appointed to the posi- 
tion of Superintendent of the Hugh Chatham Memorial Hospital in Elkin, N. C. 


Dr. Edgar P. McNamee, F.A.C.P., Cleveland, has assumed the office of President 
of the Ohio State Medical Association. 


Drs. Finley Gayle, Jr., F.A.C.P., Richmond, Va., and David C. Wilson, F.A.C.P., 
University, Va., participated in a neuropsychiatry seminar which was held at the 
Veterans Hospital, Roanoke, Va., in May. 


At the recent annual meeting of the Association of American Physicians, Dr. O. 
H. Perry Pepper, formerly president of the American College of Physicians, was 
elected President of the Association. He succeeds as president Dr. Warfield T. Long- 
cope, F.A.C.P. Also elected officers of the Association .were Dr. Joseph T. Wearn, 
F.A.C.P., secretary, and Dr. Walter Bauer, F.A.C.P., Boston, treasurer. 


Lt. Col. Joseph A. Resch, (MC), (Associate), has resigned his commission in the 
United States Army, effective September 14, 1946, and has received a fellowship in 
neurology at the University of, Minnesota. 


Dr. Anthony M. Kasich (Associate), Weehawken, N. J., addressed the American 
Association of the History of Medicine at Atlantic City, May 26, 1946, on the subject, 
‘‘William Prout and the Discovery of Hydrochloric Acid in the Gastric Juices.” 


Col. Elias E. Cooley, ^F.A.C.P., has recently retired from the Medical Corps of 
the U. S. Army because of physical disability and is now residing at 12 Manly St., 
Greenville, S. C. 


Dr. Joseph M. Hayman, Jr., F.A.C.P., Cleveland, has been appointed A.C.P. repre- 
sentative at the Fourth International Congress on Tropical Medicine and Malaria. 


The 1947 Assembly of the Interstate Postgraduate Medical Association of North 
America, of which Dr. James E. Paullin, F.A.C.P., Atlanta, is president-elect, will be 
held in St. Louis, Mo.. October 13-17, 1947. 


A number of important appointments of members of the College to the faculty of 
the Medical College of Alabama, Birmingham, were among those recently announced 
by Dr. Roy R. Kracke, Dean. In the Department of Medicine, Dr. James S. McLester, 
F.A.C.P., has been made Professor and Chairman; Dr. Seale Harris, F.A.C.P., Pro- 
fessor emeritus ; Dr. Edgar G. Givhan, Jr., F.A.C.P., Associate Professor ; Dr. Joseph 
E. Hirsh, F.A.C.P., Associate Professor; Dr. James B. McLester, F.A.C.P., Associate 
Professor; Dr. Janies O. Finney, F.A.C.P., Assistant Professor; Dr. .E. Dice Line- 
berry, F.A.C.P., and Governor for Alabama, Assistant Professor; Dr. R. Olnej- Rus- 
sell, F.A.C.P., Assistant Professor; Dr. Ivan C. Berrey (Associate), Assistant Pro- 
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fessor. Dr. Tom D. Spies, F.A.C.P., has been appointed Visiting Professor of Re- 
search Medicine. 

Dr. Claude C. McLean, F.A.C.P., received appointment in the Department of 
Pediatrics as Assistant Professor. 


Dr. James J. Lightbody, F.A.C.P., Detroit, is Chairman of the Board of Trustees 
of the Wayne County Medical Society. Dr. Ralph A. Johnson (Associate), Detroit, is 
Editor of the Detroit Medical News. 


The Twelfth Annual Meeting of the American College of Chest Physicians was 
held in San Francisco, June 27-30, 1946. Dr. J. Arthur Myers, F.A.C.P., Minneapolis, 
delivered the President’s Address. Dr. James J. Waring, F.A.C.P., Denver, Colo., ^d 
Dr. Carl H. Gellenthien, F.A.C.P., Valmora, N. M., took part in a panel of medical 
experts. 

A refresher course on Diseases of the Chest was a feature bf the program. 
Among the participants in the course were Dr. R. H. Sundberg, F.A.C.P., San Diego, 
Calif., and Dr. Jacob J. Singer, F.A.C.P., Los Angeles, Calif. 

Dr. Andrew L. Banyai, F.A.C.P., Milwaukee, Wis., served as co-chairman of the 
International Night Dinner program, at which Dr. William E. Ogden, F.A.C.P., 
Toronto, Ont., delivered a report. Dr. Banyai also presented a paper at the scientific 
sessions on “Inhalation of Carbon Dioxide for the Management of Cough.” Dr. 
Frank N. Allan, F.A.C.P., Boston, Mass., was co-author of a paper on “Thymectomy 
in the Treatment of Myasthenia Gravis,” and Dr. Alfred Goldman, F.A.C.P., San 
Francisco, Calif., reported on “The Surgical Treatment of Bronchial Adenoma.” 


Dr. H. Sheridan Baketel, F.A.C.P., of Greenland, N. H., received a certificate 
from the New Hampshire Medical Society at its 177th meeting last May in recognition 
of 50 years of continuous membership in that Society. 


United States Public Health Service Makes Grant for Cancer Research 

A total of approximately $50,000 in grants in aid to several American universities 
for cancer research has been approved by the ,U- S. Public Health Service Federal 
Grant Agency upon the recommendation of the National Advisory Cancer Council. 

The University of Virginia will receive $15,000 for a study^ of the fractionation 
of proteins of normal and cancerous tissues and of reactions to chemotherapeutic 
agents, and $3,550 for work on the synthesis of compounds causing cancer cell damage. 

George Washington University, Washington, D. C., received one grant of $2,100 
for a study of the effect of vitamin E on the ^growth and incidence of spontaneous and 
induced tumors in mice, and $2,500 for a program of study of the toxicity, metabolism, 
physiological and pharmacological actions of substances that may be useful in de- 
stroying cancerous tissue or in halting its growth. 

The University of Rochester, Rochester, N. Y., received $10,000 for stu'dies of 
gastric secretions in patients with cancer of the stomach. 

Johns Hopkins University, Baltimore, Md., received $7,700 for the study and con- 
trol of enzymatic activity in 'relation to agents that interfere with the metabolism of 
normal and cancerous cells. 
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Loyola University, Chicago, 111., received $2,847 to support a study of the patho- 
genesis of experimental brain tumors. 

Northwestern University, Chicago, III., received $2,500 for the study of synthesis 
of hydrocarbons structurally related to the steroids. 

The University of Minnesota, Minneapolis, Minn., received $2,100 to support a 
study of gastritis in relation, to carcinoma of the stomach. 

Carson-Newman College, Jefferson City, Tenn., received $700 to support work on 
the preparation of compounds for testing in the chemotherapy program on cancer. 


Retirements from Service 

Since the last publication of this journal, the following members of the College 
have been reported retired or on terminal leave (to July 12, 1946 inclusive). 

Theodore J. Abernathy, Washington, D. C. (Major, MC, AUS) 

Glen I. Allen, Peoria, 111. (Lt. Col., MC, AUS) 

John S. Atwater, Rochester, Minn. (Lt., MC, USNR) 

Abraham M. Balter, Aspinwall, Pa. (Lt. Col., MC, AUS) 

Wayne C. Barnes, Springfield, Mass. (Major, MC, AUS) 

Nathan J. Bender, Shreveport,, La. (Lt., MC, USNR) 

James L. Borland, Jacksonville, Fla. (Major, MC, AUS) 

Lewis H. Bronstein, New York, N. Y. (Major, MC, AUS) 

Frederic J. Burns, Pawtucket, R. I. (Lt. Comdr., MC, USNR) 

M. Paul Byerly, Baltimore, Md. (Capt., MC, AUS) 

Russell J. Callander, Tucson, Ariz. (Lt. Comdr., MC, USNR) 

Julius Chasnoff,New York, N. Y. (Lt. Col., MC, AUS) 

Samuel Cohen, Jersey City, N. J. (Capt., MC, AUS) 

Frederick S. Coombs, Jr., Youngstown, Ohio (Lt. Col., MC, AUS) 

Robert K. Dixon, Denver, Colo. (Lt. Col., MC, AUS) 

Charles H. Drenckhahn, Champaign, 111. JLt. Col., MC, AUS) 

Henry D. Ecker, New Orleans, La. (Surgeon, USPHS) 

Henry Felson, Cincinnati, Ohio (Lt. Col., MC, AUS) 

John F. Giering, Wilkes-Barre, Pa. (Lt. Col., MC, AUS) 

William H. Gordon, San Francisco, Calif. (P. A. Surgeon, USPHS) 

Meyer M. Harrison, Louisville, Ky. (Capt., MC, AUS) 

R., Harold Jones, Fairmont, W. Va. (Col., MC, AUS) 

Frank T. Joyce, Chickasha, Okla. (Capt., MC, AUS) 

Newton A. Kilgore, Jr., Houston, Tex. (Lt. Col., MC, AUS) 

Laurance W. Kinsell,.East Stroudsburg, Pa. (Lt, MC, USNR) 

Richard S. Knowlton, Cleveland, Ohio (Major, MC, AUS) 

Alvin B. C. Knudson, Dwight, 111. (Major, MC, AUS) 

Herbert P. Lenton, Carlisle, Pa. (Capt., MC, AUS) 

J. Elliot Levi, Baltimore, Md. (Capt, MC, AUS) 
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Robert M. Lintz, New York, N. Y. (Coindr., MC, USNR) 
Stephen L. Lirot, Meriden, Conn. (Lt., MC, USNR) 

Joseph Litwins, New York, N. Y. (Lt. Col., MC, AUS) 

Harold F. Machlan, Hines, 111. (Col., MC, AUS) 

L. Martin Mares, Wenatchee, Wash. (Lt. Col., MC, AUS) 
Shaw McDaniel, Houston, Tex. (Comdr., MC, USNR) 

Milton Mendlowitz, New York, N. Y. (Major, MC, AUS) 
William C. Menninger, Topeka, Kan. (Brig. Gen., MC, AUS) 
William R. Minnich, Atlanta, Ga. (Capt., MC, AUS) 

Thomas C. Monaco, Boston, Mass. (Capt., MC, AUS) 

Raymond W. Monto, Detroit, Mich. (Major, MC, AUS) 

Sylvan E. Moolten, New York, N. Y. (Lt. Col., MC, AUS) 
Franklin D. Murphy, Philadelphia, Pa. (Capt., MC, AUS) 

Benjamin H. Neiman, Chicago, 111. (Lt. Col., MC, AUS) 

James K. Norman, New Orleans, La. (Surgeon, USPHS (R)) 

Howard M. Odd, Rochester, Minn. (Lt. Comdr., MC, USNR) 

J. Winthrop Pennock, Syracuse, N. Y. (Lt. Col., MC, AUS) 

William S. Randall, Jr., Pensacola, Fla. (Major, MC, AUS) 
Robert A. Reading, Cleveland, Ohio (Comdr., MC, USNR) 

Emmett L. Schield, Pomona, Calif. (Lt. Col., MC, AUS) 

Leo V. Schneider, Glenn Dale, Md. (Lt. Col., MC, AUS) 
Maurice A. Schnitker, Toledo, Ohio (Lt. Col., MC, AUS) 

John W. Shuman, Sr., Santa Monica, Calif. (Col., MC, AUS) 
Wilbur A. Smith, New York, N. Y. (Lt. Col., MC, AUS) 

Robert H. Talkov, Brookline, Mass. (Capt., MC, AUS) 

Nathaniel Uhr, New York, N. Y. (Lt. Col., MC, AUS) 

William G. Ure, Tucson, Ariz. (Capt., MC, AUS) 

Wesley Van Camp, Detroit, Mich. (Surgeon, USPHS (R)) 

Robert C. West, Hamilton, Tex. (Lt. Col., MC, AUS) 

Paul L. White, Austin, Tex. (Lt. Col., MC, AUS) 


It is intended to publish in book form a collection of subjective case histories 
written by physicians. 

Such reports should cover a much broader field than that which is customarily 
called symptoms. The term “symptoms” is used to mean the total subjective experi- 
ence of the patient caused by disease. To the commonly acknowledged symptoms, 
such as pain, fatigue, nausea, etc., must be added such subjective experiences as are 
related to the mental, emotional and economic aspects. Any subjective experience 
proceeds not in a theoretical vacuum of the “normal” or “average” person but within 
the canvass of an established personality with all the modalities of intellect, emotions, 
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faith, codes of behavior, social and economic realities. The argument may then well 
be encompassed in two main questions : 

1. How has my personality (in the fullest sense of the word) modified the 

disease ? and 

2. How has the disease modified my personality? 

The writer believes that much more specifically directed work is urgently needed. 
He believes that one particularly fertile approach to this problem is to induce phy- 
sicians to analyze and describe their own experiences with diseases they have or have 
had. 

It would seem that the combination of objective medical knowledge with the sub- 
jective experience might be particularly fruitful, of original contributions in this field. 

In such a collection, emphasis should be placed on chronic or recurrent diseases, 
because they are likely to show, more than the acute, ones, modifications caused by the 
patient’s individuality, and more of such significant marks that diseases may leave on 
the individual in his mental, emotional, physical, social and professional life. 

Each contributor should be limited by no other concern but the general aim of the 
collection. It is, therefore, expected that objective clinical details be limited to that 
minimum that is germane to the story. Full emphasis should be given to subjective 
symptoms, especially to those that the usual textbooks , consider unessential or fail to 
mention. Considerable details are expected in the matter of psychological attitude to 
the disease as such, to pain, to the prognosis — right or wrong — to the limitations im- 
posed by the disease or its consequences, to accomplished or attempted readjustments, 
and to peculiarities of the premorbid personality if it is essential to the total picture. 

In many discussions that the writer has had while this plan slowly matured, the 
main and first objection raised was the impossibility of getting “unbiased accounts.” 
This is simply met by the answer that unbiased accounts are neither e.xpected nor 
desired, since it is precisely the individual experience that should be told. 

Each contributor will have the choice whether or not he wishes to remain 
anonymous; and, if anonymity is desired, it will be strictly maintained. 

Physicians, who may be interested to contribute reports of their illnesses, are in- 
vited to write to 

Max Pinner, M.D., Editor 
American Review of Tuberculosis 
463 Vermont Avenue 
Berkeley 7, California 


SPECIAL NOTICE 

The Department of Medicine of the New York Post-Graduate Medical School 
and Hospital has available, for September 1, 1946, a Research Assistantship in Medi- 
cine. This project is a detailed clinical investigation of the ageing process in its va- 
rious phases. Stipend to begin at $2400 yearly in proportion to qualifications of 
candidate. 

Requirements include graduation from a Grade A medical school in this country 
and several years training in an approved hospital, preferably a residency in medicine. 

Inquiries and applications should be addressed to the Department of IMedicine, 
New York Post-Graduate Medical School and Hospital, 301 East 20th Street, New 
York 3, New York. 



394 


COLLEGE NEWS NOTES 


Reading Lists and BiiiLioGRAriiiEs 

By direction of the Board of Regents the Advisory Committee on Postgraduate 
Courses of the College attempts to obtain reading lists for each postgraduate course for 
publication in this journal, making these lists available to tlie entire membership of the 
College, in addition to better preparing the men who will take the courses. These 
lists are not to be considered all inclusive. 

Allergy 


Textbooks 

Allergy Theory and Practice. Robert A. Cooke. W. B. Saunders Co., Philadelphia, 
1946 (in press). 

Allergy in Practice. S. M. Feinberg. Year Book Publishers, Chicago, 1944. 

Clinical Allergy. Louis Tuft. W. B. Saunders Co., Philadelphia, 1937. 

Dermatologic Allergy. M. B. Sulzberger. Charles C. Thomas Co., Baltimore, 1940. 

Occupational Diseases of the Skin. Louis Schwartz and Louis Tulipan. Lea and 
Febiger, Philadelphia, 1939. 

The Fundamentals of Immunology. W. C. Boyd. Interscience Publishing Co., New 
York, 1943. 

The Specificity of Serological Reactions. Karl Landsteiner. Harvard University 
Press, Cambridge, Mass., 1945. 

Hay Fever Plants. R. P. Wodehouse. Chronica Botanic Co., Waltham, Mass., 1945. 

Monographs 

Allergy. C. E. Von Pirquet. Archives of Internal Medicine 7:259, 1911. 

Anaphylaxis. Hypersensitiveness and Allergy. W. W. C. Topley. An Outline of 
Immunity, Chapter 12, p. 192. Wm. Wood Co., 1935. 

Diseases of Allergy. Robert A. Cooke. P. 1156, Internal Medicine. John H. Mus- 
ser. Lea and Febiger, Philadelphia, 1945, fourth edition. 

Diseases of Allergy ; Introduction and Hay Fever. Robert A. Cooke. Page 467, A 
Textbook of Medicine. Russell L. Cecil. W. B. Saunders Co., Philadelphia, 
1943, sixth edition. 

Human Sensitization. Robert A. Cooke and A. Vander Veer. Journal of Im- 
munology 1 : 201, 1916. 

Herter Lectures. H. H. Dale. .Bulletin Johns Hopkins Hospital 31 : pp. 257, 310, 
373, 1920. 

Anaphylaxis. Carl A. Dragstedt. Physiol. Rev. 21:563, 1941. 

Histamine and Anaphylaxis. W. Feldberg. Annual Review of Physiology, March, 
1941. 

Serum Sickness and Analogous Reactions from Certain Drugs — Particularly the 
Sulfonamides. W. T. Longcope. Medicine, 22 : 351, 1943. 

War Department Technical Bulletin. T. B. Med., 202. War Department, Washing- 
ton D. C., October IS, 1945. 

Articles 


Immunological Basis of Sensiticatiou 

Horse Asthma Following Blood Transfusion. M. A. Ramirez. J. A. M A. 73 : 984, 
1919. 

Studies on tlie Reactions of Asthmatics and on Passive Transference of Hypersus- 
ceptibility. Arent de Besche. Am. J. Med. Sciences 166:265, 1923. 

Indirect Method of Testing. M. Walzer. J. Allergy 1 : 231, 1930. 
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Studies ill Hyperseiisitiveiiess. XXXVI. A Comparative Study of Antibodies Oc- 
curring in Anaphylaxis, Serum Disease and the Naturally Sensitive Man. Robert 
A. Cooke and W. C. Spain. J. Immunol. 17:295, 1929. 

Passive Sensitization of Human Skin by Serum of Experimentally Sensitized Animals. 

W. B. Sherman, A. Stull and S. F. Hampton. J. Immunology 36 : 447, 1939. 
Serological Evidence of Immunity with Co-existing Sensitization in a Type of Human 
Allergy. Hay Fever. R. A. Cooke, J. H. Barnard, S. Hebald and A. Stull. J. 
Exper. Med. 62 : 773, 1935. 

Immunological Studies of Pollinosis. I. The Presence of Two Antibodies Related to 
the Same Pollen Antigen in the Serum of Treated Hay Fever Patients. M. H. 
Loveless. J.. Immunol. 38: 25, 1940. 

Studies in the Transmission of Sensitization from Mother to Child in Human Beings. 

S. D. Bell and Z. Eriksson. J. Immunol. 20:447, 1931. 

The Placental Transmission of Antibodies in the Skin-Sensitive Type of Human 
■ Allergy. W. B. Sherman, S. F. Hampton and R. A. Cooke. J. Exper. Med. 
72:611, 1940. 

The Question of the Elimination of Foreign Protein (Eggwhite) in Woman’s Milk. 

H. H. Donnally. J. Immunol. 19: 15, 1930. 

The Production in the Rabbit of Hypersensitive Reactions to Lens, Rabbit Muscle and 
Low Ragweed Extracts by the Action of Staphylococcus Toxin. E. L. Burky. 
J. Allergy 5 : 466, 1934. 

General Clinical Allergy 

History Taking in Allergy: An Outline for, and a Comparison of Results from 200 
Histories and Skin Tests. O. Swineford, Jr. and W. M. Weaver. Ann. Int. 
Med., 20:293, 1944. 

Studies in Specific Hypersensitiveness. III. On Constitutional Reactions : The 
Dangers of the Diagnostic Cutaneous Test and Therapeutic Injection of Allergens. 
R. A. Cooke. J. Immunol. 7: 119, 1922. 

The Occurrence of Constitutional Reactions in the Treatment of Hay Fever and 
Asthma: Analysis of the Causative Factors. F. F. Furstenberg and L. N. Gay. 
Bull. Johns Hopkins Hospital 60 : 412, 1937. 

Treatment of Allergic Disorders with Histamine and Histaminase. H. L. Alexander. 
J. Lab. & Clin. Med. 26: 110, 1940. 

Asthma 

Asthma in Children. R. A._ Cooke. J. A. M. A. 102: 664, 1934. 

Infective Asthma. Indication of Its Allergic Nature. R. A. Cooke. Am. J. Med. 
Sci. 183 : 309, 1932. 

The Pathology of Bronchial Asthma. H. L. Huber and K. K. Koessler. Arch. Int. 
Med. 30:689, 1922. 

Effects on Heart of Long Standing Bronchial Asthma. H. L. Alexander, D. Luten 
and W. B. Kountz. J. A. M. A. 88 : 882, 1927. 

Studies in Specific Hypersensitiveness. IV. New Etiologic Factors in Bronchial 
Asthma. R. A. Cooke. J. Immunol. 7; 147, 1922. 

Nasal Allergies 

Seasonal Hay Fever and Asthma Due to Molds. S. M. Feinberg. J. A. M. A. 107 : 
1861, 1936. 

Importance of Allergy in Etiology and Treatment of Nasal Mucous Pol 3 ^s. R. A. 
Kern. J. A. M. A. 103 : 1293, 1934. 

The Preparation and Standardization of Pollen Extracts for the Treatment of Hay 
Fever. R. A. Cooke and A. Stull. J. Allergv' 4 : 87, 1933. 
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The Relative Merits of Seasonal and Perennial Treatment of Ha}' Fever. A. Vander 
Veer. J. Allergy 7 : 578, 1936. 

Calculating Pollen Concentration of the Air. E. C. Cocke. J. Allergy 8 : 601, 1937. 
Evaluation of the Ragweed Hay Fever Resort Areas of North America. O. C. Dur- 
ham. J. Allergy 8 : 175, 1937. 

Moisture Characteristics of Pollen. A. B. Berresford and Robert A. Cooke. J. 
Allergy 16 : 87, 1945. 

A Method of Determining the Probability of Constitutional Reactions During Treat- 
ment of the Ragweed Hav Fever Patient. W. B. Sherman and S. Hebald. Am. 
J. M. Sc. 203:383, 1942. ' 

Immunological Basis of Sensitization 

Immunological Studies of Pollinosis II. Passive Sensitization of Man Through 
Transfusion. Mary H. Loveless. J. Immunol. 41 : 15, 1941. 

The Cellular Transfer of Cutaneous Hypersensitivity to Tuberculin. Merril W. 
Chase. Proc. Soc. Exper. Biol. & Med. 59: 134, 1945. 

Asthma 

Deaths from Asthma. F. M. Rackemann. J. Allergy 15:245, 1944. 

Molds in Relation to Asthma and Vasomotor Rhinitis. A Review. M. B. Morrow 
and E. P. Lowe. Mycologia 35 ; 638, 1943. 

The Importance of Chronic Sinusitis in the Treatment of. Bronchial Asthma R. C. 

Grove. New York State J. Med. 41 :455, 1941. 

Treatment of Asthma and Hay Fever. Robert A. Cooke. New York State J. Med. 
43 : 17, 1943. 

Allergy of the Digestive System 

Allergy of the Abdominal Organs. M. Waizer. J. Lab. & Clin. Med. 26: 1867, 1941. 
Gastro-intestinal Manifestations of Allergy. R. A. Cooke. Bull. N. Y. Acad. Med. 
Second Series IX: 15, 1933. 

Food Idiosyncrasy as a Factor of Importance in Gastro-enterology and in Allergy. 
W. T. Vaughan. Rev. Gastroenterol. 5: 1, 1938. 

Allergic Dermatoses 

The Treatment of Infantile Eczema from the Point of View of the Pediatrician. 
L. W. Hill. J. A. M. A. 111:2113, 1938. 

A Consideration of Some Allergy Problems. I. Allergic Dermatitis (Eczema). 

Robert A. Cooke. J. Allergy 15.: 203, 1944. 

A Tentative Classification of Allergic Dermatoses. M. B. Sulzberger, F. Wise and 
J. Wolf. J. A. M. A. 104 : 1489, 1935. 

A Critical Review of 170 Cases of Urticaria and Angioneurotic Edema Followed for 
a Period of from Two to Ten Years. A. I. Fink and L. N. Gay. J Allergy 
5:615,1934. 

Report of the Investigation and Successful Treatment (Preventive) of Dermatitis 
Resulting from the Handling of Tulip Bulbs. A. H. W. Caulfeild J Allergy 
8:181,1937. 

Miscellaneous Allergy 

The Role of Hypersensitivity in Periarteritis Nodosa as Indicated by Seven Cases 
Developing during Serum Sickness and Sulfonamide Therapy. A. R. Rich. Bull. 
Johns Hopkins Hosp. 71 : 123, 1942. 

Transient Focal Pulmonary Edema. C. B. Peirce, E. F. Crutchlow A. T. Henderson 
and J. W. McKay. Am. Rev. Tuberc. 52 : 1, 1945. 
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Henoch's Purpura Based on Food Allergy. S. F. Hampton. J. Allergy 12: 579, 1941. 
Principles and Practices of Inhalational Therapy. Alvan L. Barach. J. B. Lippincott 
Co., Philadelphia, 1944. 

Cerebral Symptoms Induced by Angioneurotic Edema. F. Kennedy. Arch. Neurol, 
and Psychiat. 15:28, 1926. 

Allergic Migraine. W. T. Vaughan. J. A. M. A, 88: 1983, 1927. 

Food Allergy in Henoch’s Purpura. H. L. Alexander and C. H. Eyermann. Arch. 
Dermat. & Syph. 16 : 332, 1927. 

Allergy Induced by Immunization with Tetanus Toxoid. R. A. Cooke, S. F. Hampton, 
W. B. Sherman and A. Stull. J. A. M. A. 114: 1854, 1940. 

Physical Allergy. W. W. Duke. J. A. M. A. 84: 736, 1925. 

Allergy in Drug Idiosyncrasy. R. A. Cooke. J. A. M. A. 73 : 759, 1919. 
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OBITUARIES 

DR. EMANUEL LIBMAN 

Dr. Emanuel Libman died in Mt. Sinai Hospital on June 28, 1946, at 
the age of seventy-three. Dr. Libman was born August 22, 1872, in New 
York City; attended the College of the City of New York and received his 
medical degree from Columbia University College of Physicians and Sur- 
geons, 1894. For many years Professor of Clinical Medicine at his Alma 
Mater; consulting physician, Mt. Sinai, Montefiore, Harlem, Beth Israel, 
French, Methodist (Brooklyn), Bronx, Israel-Zion (Brooklyn), and Beth- 
E1 (Brooklyn) Hospitals, and Hospital for Deformities; author of numer- 
ous publications; former President, New York Pathological Society; 
Member, New York Academy of Medicine, American Society of Clinical 
Investigation, Harvey Society, American Association of Immunologists, 
Association of American Physicians, and many others ; Diplomate, American 
Board of Internal Medicine; Fellow, American College of Physicians since 
1928. 

Dr. Libman was a vei'y famous internist, a stimulating teacher and 
possessed a keen mind for research, and his loss to the medical profession 
will be very keenly felt. 

Asa L. Lincoln, M.D., F.A.C.P., 
Governor for Eastern New York 

DR. MORTIMER COHEN 

Dr. Mortimer Cohen, F.A.C.P., of Pittsburgh, Pennsylvania, died 
suddenly on June 20, 1946, at the age of 49 years. Dr. Cohen received his 
public school and high school education in the schools of the City of Pitts- 
burgh. He received both his college and medical school education at the 
University of Pittsburgh, graduating from the School of Medicine in 1921. 
He served his internship at Passavant Hospital, Pittsburgh, after which he 
became associated with The Elizabeth Steel Magee Hospital and the Depart- 
ment of Pathology, University of Pittsburgh. This association was on a 
full time basis, beginning the latter part of' 1922 and continuing until the 
time of his death. His work in connection with the Hospital and the School 
was confined to the field of Pathology. He became Associate Professor of 
Pathology in 1928. As a teacher of Pathology and as a Pathologist to the 
Hospital, his work was of the highest quality. As a consultant in Path- 
ology his judgment and advice will be greatly missed by his associates. He 
was a Diplomate of the American Board of Pathology, a Fellow of the 
American 'College of Physicians (1932), a Fellow of the American Medical 
Association, and a member of The Pennsylvania Medical Society, Allegheny 
County Medical Society, The Association of Pathologists and Bacteriolo- 
gists, The American Society of Clinical Pathologists, International Associ- 
ation of Medical Museums, The Clinical Pathological Society of Pittsburgh, 
Society of Biological Research, Sigma Xi and Alpha Omega Alpha. 
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Dr. Cohen’s untiring devotion to his work was always an inspiration to 
his associates ; especially was this true during the trying years of World War 
11 . 

On the evening of June 20 while working in his laboratory at the 
Hospital he suffered an attack of coronary thrombosis from which he died 
a few hours later. 

His passing is a distinct loss to the medical profession. 

George R. Lacy, M.D., F.A.C.P. 

COLONEL WALTER STEEN JENSEN 

Colonel Walter Steen Jensen, M.C., died in Washington, D. C., on April 
3, 1946. 

An outstanding medical officer who was exceptionally well-liked by his 
fellow officers, he was commissioned October 29,_ 1925. At the time of his 
death Colonel Jensen was on duty in the Office of The Air Inspector, Head- 
quarters, Army Air Forces. His death came as a shock to his many close 
friends who knew and loved him. 

Born the son of Danish immigrant parents on August 11, 1894, in 
Brooklyn, N. Y., the late Colonel Jensen served overseas as an enlisted man 
in World War 1. While in action with the 151st Field Artillery, 42nd 
Division (Rainbow Division), he was awarded the Purple Heart and an Oak 
Leaf Cluster for meritorious service, in addition to many campaign ribbons. 

Early in World War II, Colonel Jensen was a member of the pioneer 
American mission which flew from Alaska to Moscow. In 5 1 days during 
which he studied 'Russian technics of aviation medicine, Colonel Jensen’s 
observations resulted in important medical information to the United States 
Army. He was awarded the Legion of Merit for his work in connection with 
that mission. For security reasons, the medal was not awarded him until 
1945. 

From then on Colonel Jensen specialized in aviation medicine and was 
named Deputy Air Surgeon the same year. Later he served as Air Surgeon 
for the Pacific' Theater before moving up into battle zones on the staff of 
Lieutenant General Barney Giles. 

Upon his return from the Pacific early this year, the deceased Army 
officer was assigned temporarily to the Office of the Air Surgeon, 

An accomplished administrator. Colonel Jensen served as executive 
officer in the Army and Navy General Hospital, Hot Springs, Ark., com- 
mencing in 1937. When war broke out he was Medical Director, New- 
foundland Base Command, and served as liaison officer between the U. S. 
Army and Newfoundland health authorities. 

An aviation enthusiast. Colonel Jensen attended the School of Aviation 
Medicine, Randolph Field, Texas, where he taught on the faculty and also 
served as Director of Neuropsychiatry at the school. Prior to that he was 
Chief, Ncuropsychiatric Section, Gorgas Hospital, Panama. He also took 
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postgraduate work at Army Medical Center, Walter Reed General Hospital, 
Washington, as far back as 1928. 

Upon his discharge from the Army following World War I, Colonel 
Jensen completed his college studies and graduated from Union College, 
Lincoln, Neb., with an A.B. degree in 1920. Four years later he received 
his M.D. degree from College of Medical Evangelists, Los Angeles, Calif. 
He completed his internship at White Memorial Hospital, California. He 
was commissioned a First Lieutenant, Medical Corps, on October 29, 1925, 
The deceased was a Fellow in The American College of Physicans. He 
held membership in American Medical Association, American Psychiatric 
Association, and Association of Military Surgeons of the United States. 
He was author of several published articles and “Outline of Neuropsy- 
chiatry.” 

Major General Norman T. Kirk, M.D., F.A.C.P., 
Governor for the Medical Corps, U. S. ARM\'. 


DR. FRANCIS L. BARTHELME 

Dr. Francis Lorraine Barthelme, B.S., M.D. (Associate), Effingham, Ilf, 
died in St. Anthony’s Hospital on March 8, 1946. He was 49 years old. 
Dr. Barthelme was graduated from the St. Louis University School of Med- 
icine in 1923. He was attending Physician at St. Anthony’s Hospital for 
a number of years and was formerly a member of the staff of the Evangelical 
Deaconess Hospital of St. Louis ; elected an Associate of the College in 1928, 
before limitation was placed on the maximum Associate term; entered the 
medical corps of the Army of the United States on September 22, 1942 as 
Captain; service was terminated in November, 1943. 

Dr. Barthelme is survived by his wife and three children. 


DR. ALBERT SOILAND' 


Albert Soiland, M.D., D.M.R.E., F.A.C.P., internationally known radi- 
ologist of Los Angeles, California, died of a heart attack on May 14, 1946, 
while visiting at Stavanger, Norway. 

Dr. Soiland was born at Stavanger on May 5, 1873. When a small boy 
he came to the United States. Later he attended the University of Illinois 
and in 1900 received his M.D. degree from the University of Southern Cal- 
ifornia School of Medicine. He later became professor of radiology at this 
institution. 


Dr. Soiland became interested in roentgenology and the treatment of 
cancer before he had graduated in medicine. He established the first x-ray 
office in Southern California. He founded, and was the Past President of 
the American College of Radiology; Past President, Radiological Society of 
North America; Past President, American Radium Society Founder and 
Past Chairman Section of Radiolog>r, American Medical Association; Mem- 
ber, American Society for the Control of Cancer; Fellow (Honorary), Nor- 
thern Society for Medical Radiology (Scandinavia) ; Member ^ard of 
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Trustees, Pan American Medical Association; Member of the American 
Roentgenology Society; Diplomate of American Board of Radiology. He 
had been a Fellow of the American College of Physicians since 1917. Dr. 
Soiland was the author of numerous publications, and had studied in most 
of the important cancer clinics throughout the world. 

He was prominently associated with yachting on the Pacific Coast and 
had organized, and was the first commodore of the Newport Harbor Yacht 
Club in 1914. He also was commodore of the Pacific Coast Yacht Associa- 
tion, and was instrumental in establishing the Trans-Pacific Yacht races of 
Hawaii, taking part in three of these and winning one. 

He served in World Wars I and II and rose to the rank of Captain in 
the U.S. Naval Reserve and was said to be the oldest Captain on active duty. 

Some time before his death, he created the Albert Soiland 'Cancer Foun- 
dation. This is a non-profit corporation which will ultimately control all 
of the property owned by Dr. Soiland and his widow, Mrs. Dagfine B. 
Soiland. This research foundation will endow fellowships in cancer research. 

Dr. Soiland was a Mason and a member of many local clubs and organ- 
izations. Phi Rho Sigma and Theta Nu Epsilon were his fraternities. 

The American College of Physicians has lost one of its most distin- 
guished members. 

Leland Hawkins, M.D., F.A.C.P. 

Governor for Southern California 

DR. I. HARRIS LEVY 

Dr. I. Harris Levy, F.A.C.P., age 77 years, died in his sleep on July 
9, 1946. 

Dr. Levy was one of the first physicians in Syracuse to use the stomach 
tube in diagnosis. He also was one of the first to use roentgen-ray studies 
of the gastrointestinal tract. He was considered an authority on gastro- 
intestinal disease and was highly respected in Central, Northern and South- 
ern New York State. He had a large private and consulting practice. 

Dr. Levy was an ardent student and a very keen clinician. For many 
years he was attending physician at the University Hospital. During his 
service he had the privilege of seeing many cases of typhoid fever and it 
was the privilege of the writer to work with him at that time. Dr. Levy’s 
service at that time was the first to use the Coleman-Shattuck diet for the 
treatment of typhoid fever. 

Dr. Levy traveled extensively and studied many times in Europe at the 
clinics in Berlin and Vienna. His hobbies were golf and archeolog}'. 

He was a diplomate of the American Board of Internal Medicine; a 
member of the American Gastro-Enterological Society, the New York State 
Medical Society, the Syracuse Academy of Medicine and the Practitioners’ 
Club. He was also a member of Phi Beta Kappa and Alpha Omega Alpha. 
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honorary scholastic societies. He had been a Fellow of the' American Col- 
lege of Physicians since 1916, almost from the inception of the College. He 
taught in the Syracuse University College of Medicine for over fifty years. 
He retired from the professorship of Medicine in 1931, since which time, 
until the time of his death, he was professor emeritus. 

Dr. Levy was very highly respected for his learning and his scholastic 
attainments. Fie was a very skillful physician. He had many friends 
throughout the country. His death will be mourned by many and his loss 
to the medical profession will be keenly felt. 

Edward C. Reifenstein, M.D., F^A.C.P., 

Governor for Western New York 

CAPTAIN EARL CURTIS CARR 

Captain Earl Curtis Carr, (AIC). USN, died on May 9, 1946, at the 
Naval Hospital, Philadelphia, Pennsylvania. Until a short time before his 
admission to the Naval Hospital, Philadelphia, he had been Medical Officer 
in Command of the Naval Hospital, Norman, Oklahoma. Captain Carr 
was born June 13, 1892, at Fulton, Illinois. He graduated from the Medi- 
cal School, University of Illinois, with the degree Doctor of Medicine in 
1915, and served an internship at St. Louis City Hospital, 1915-1916, and 
as resident physician in the Louisville City Hospital. He entered the Naval 
Medical Reserve Corps in 1916. He was commissioned in the Medical 
Corps, U. S. Navy, June 5, 1917. 

His service in the Navy included duty at the Naval Air Station, Pensa- 
cola, Navy Yards at New York and Philadelphia, Naval Training Station, 
Great Lakes, Illinois, and the Bureau of Medicine and Surgery.* During 
World War I he served on the USS St. Louis from June 1917 to October 
1919. He completed a postgraduate course at the Naval Medical School 
and a postgraduate course in internal medicine. He was a Fellow of the 
American College of Physicians, the American College of Chest Physicians, 
and the Association of Military Surgeons of the United States. Captain 
Carr is survived by his wife and a son, William. Mrs. Carr is a sister of 
Commander W. B. Hetfield, (MC), USN, (Ret.). Captain Carr also had 
a brother in the Medical Corps of the Nav}*, Captain Claude W. Carr. 

Funeral services and -burial were on May 13 in Arlington National 
Cemetery. 

Ross T. McIntire, Vice Admiral, Medical Corps, 
Surgeon General, U. S. Navy, 

Governor, American College of Physicians 
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EVALUATION OF THE SEVERAL METHODS FOR 
TREATING GRAVES’ DISEASE AVAILABLE 

TODAY * 

By J. H. Means, M.D., F.A.C.P., Boston, Massachusetts 

The proof of the pudding is the eating, and similarly the proof of the 
treatment of any disease lies in the practice thereof, and that for a sufficient 
length of time and under adequately controlled circumstances. Forms of 
therapy ultimately survive or disappear in accordance with the impression 
they make on dispassionate, yet qualified observers. Time is a requisite 
in their appraisal. 

The inventors of new remedies may often be classified as qualified, but 
not always as dispassionate. Since they are human, like the rest of us, com- 
plete objectivity with regard to their inventions is perhaps more than we have 
a right to expect of them. 

I have been concerned with the appraisal of methods available for treat- 
ing Graves’ disease for most of my professional life. Since I am the inventor 
of none of them, I may lay claim to some objectivity in their evaluation. 

The doctor, of course, should treat not only the disease but also the pa- 
tient. Sometimes it is more important to treat the patient than his disease, 
but not so in the case of Graves’ disease. In my somewhat long contact with 
this malady it has been my experience that except in rare instances, if you 
cure the disease you cure the patient. What I mean to say is that, although 
Graves’ disease may be precipitated by shocking experiences, the imbalance 
which I believe the malady to be persists long after the provoking factor 
has gone, and the cure is to be found in the restoration to normal function of 
systems of the body whose derangement has outlasted what caused it. When 
the question has been: “Has this patient a psychoneurosis in addition to his 
Graves’ disease?” our experience has been that usually when the th3'rotoxi- 
cosis has been controlled the evidence of psychoneurosis disappears. There- 

* Read at the Philadelphia meeting of the American College of Physicians. 

From the Thyroid Clinic, Massachusetts General Hospital. 

Copyright, 1946, by The American College- of Physicians 
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fore, I would say that in patients with Graves’ disease, the doctor’s chief job 
is to treat the disease. 

What methods have we for doing this? In the past many drugs, iron, 
arsenic, digitalis, iodine, ergot, hydrocyanic acid, quinine, thyroid, and others 
have been tried in the treatment of Graves’; also other forms of treatment, 
such as prolonged rest, electricity, hydrotherapy, anti-sera, etc., have been 
used. None of these measures was of any great significance save iodine, 
and that had fallen into desuetude following Kocher ^ because of his pro- 
nouncements against it, until the late H. S. Plummer ■ reintroduced it in 
1923. 

The more modern methods of treatment which I wish now to appraise are 
as follows : 

1. Subtotal ablation of the thyroid. 

2. Antithyroid drugs. 

3. Irradiation of the th3'roid by means of radioactive iodine. 

These various measures are used with the purpose of reducing thyro- 
toxicosis. There is another category of therapies which are designed to 
relieve the ophthalmic involvement when that is the more serious part of the 
picture. I have discussed these latter in a recent paper ® and will not con- 
sider them further today. 

The measures I have mentioned which are aimed at the thyrotoxicosis are 
sometimes used in combination. Thus surgical removal of the thyroid pre- 
supposes adequate preparation for operation, which nowadays, except in very 
mild cases where iodine alone may suffice, should include, unless a contra- 
indication be encountered, the use of thiouracil or one of its relatives, and 
iodine. It is very important in appraising thyroid surgery to consider not 
only progress in operative technic and in anesthesia, but also in the specific 
preparation of the patient for operation. 

I said in the beginning that the proof of a treatment is to be found in the 
practice of it. So now let me tell you that no longer than four j^ears ago I 
attempted to identify the best treatment available for Graves’ disease by sur- 
veying the ways in which we actually had treated it during a 25 year period.^ 
I may say further that at that time I reached conclusions rather different 
from those I shall draw today, and those that I shall draw today are probably 
different from those that others may draw today or that I may draw tomor- 
row. The fact is that there are different schools of thought on this subject. 
When a therapy is introduced which converts a previousl}^ fatal disease into 
one completely relievable, like insulin in diabetes or liver in pernicious 
anemia, there are no different schools of thought as to how to treat the dis- 
ease, except in the matter of details. 

But this is not the situation in Graves’ disease. In the first place. Graves’ 
disease is not necessarily fatal. Even in the absence of all treatment, spon- 
taneous recovery is quite possible. In the second place, we already had, 
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prior to the introduction of the latest forms of therapy, methods of treatment 
which on the whole were fairly satisfactory. Our problem, therefore, is to 
determine, if possible, which of several effective forms of treatment now 
available actually offers the patient the greatest chance of complete and last- 
ing relief, and which subjects him to the least possible risk, inconvenience 
and expense. We also .should discover whether in a certain type of case 
one method of treatment is preferable, while in another type of case a dif- 
ferent method of treatment is to be preferred. Since Graves’ disease may 
run a chronic course with spontaneous remissions and relapses, such an 
evaluation of methods of treatment is far from simple. 

In my paper entitled “How We Have Treated Graves’ Disease during a 
Quarter Century’’ published four years ago,^ I pointed out that on the basis 
of that experience the conclusion seemed warranted that subtotal thyroidec- 
tomy following adequate preparation by a course of iodine offered more 
overall benefit than any other program then available. I pointed out also 
that in certain cases long continued exhibition of iodine alone had been found 
to be sufficient treatment. This last may still hold true occasionally. 

At the onset of our studies in 1914, Aub and I ® decided to test the rela- 
tive merits of roentgen-ray treatment and surgery for Graves’ disease. That 
was in the era before the routine use of iodine, and surgical mortality was 
rather appalling. For that reason non-surgical methods of therapy found 
much favor. I cannot go into the details now of how we compared roentgen 
therapy and surgical ; it has all been published,®’ ® but I may recall that our 
overall conclusions were that irradiation of the thyroid by roentgen-ray 
brought about an apparent cure in approximately one- third of the cases, 
benefit in another third, and no benefit in the remaining third. For a time, 
therefore, it was usual to use roentgen-ray treatment first, with the hope that 
it might be all that was needed, but operating later in most cases in which it 
failed. 

In 1923, with the introduction of iodine and consequent decrease in opera- 
tive mortality, subtotal thyroidectomy after preparation with iodine became 
the method of choice. Now in 1946, with newer forms of therapy available, 
the whole question of what is the best form of treatment for Graves’ disease 
is again thrown wide open. 

Before approaching this question directly, let us consider for a moment 
what contribution the newer methods may have made when used in con- 
junction with siirgery. If one compares the preparation of the patient for 
operation by the administration of an antithyroid drug, such as thiouracil, 
with the older one of- iodine alone, then it can be said that by thiouracil it is 
possible to deliver the patient to the surgeon more dependably in a euthy- 
roid state than was ever possible by iodine." But the use of thiouracil alone, 
all agree, gives the surgeon a very vascular gland in which hemostasis is dif- 
ficult. However, it is also evident that by giving both thiouracil and iodine 
together,®-'’ one can achieve the nearly perfect preparation. Not only is the 
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patient in a euthyroid state, but the thyroid glapd is involuted and easy for 
the surgeon to deal with. The operative and immediate post-operative 
course in this group of patients so prepared is smoother and freer of com- 
plications than anything I have ever seen before. Following such operations 
it has been possible to omit both drugs the day of operation, and thus far in 
a series of 139 cases, we have seen only two persistences and no recurrences 
of thyrotoxicosis. 

I am convinced by what we have observed in the short time since the anti- 
thyroid drugs were introduced, that they have materially improved the 
preparation for operation and consequently the risk of operation. One can- 
not say yet what effect the use of them will have on recurrences or relapses 
in the years to come. 

Let us now observe how the results of prolonged treatment with an anti- 
thyroid drug alone compare with those of surgery at its best, and in the opti- 
mally prepared patient. Although antithyroid drugs have been in use for 
only three years, there is already a relatively huge literature on them. This 
was well digested and summarized up to December 1945 in an excellent re- 
view by Riker and Wescoe.^® They give 105 references. • In the Journal of 
the American Medical Association for February 9, 1946, there are reports 
of two surveys of the toxic effects of thiouracil, and an editorial. F. D- 
Moore compiled data from 11 clinics on 1091 patients treated with thiou- 
racil. W. D. Van Winkle, Jr., et al.*^ obtained information by questionnaire 
from 328 investigators on 5745 cases. More recently still, R. H. Williams 
has reported very fully on his own large series of 247 treated cases, and 
Williams, et al.^^ have reported their toxic reactions. 

This material permits it to be said categorically that thiouracil, if given 
long enough and in sufficient dosage, will produce a remission in any patient 
with Graves’ disease, and that such a remission will continue as long as the 
drug is continued uninterrupted^. But the pay-off on all this is to be found 
in the toxic reactions, the recurrences after cessation of treatment, and the 
cases of aggravation of the ophthalmopathy. The last mentioned seem to 
be very rare and probably can be dismissed. Certainly they are on the low 
side of those encountered after thyroidectomy. 

On the matter of toxic reactions we find from the papers mentioned above 
that fatalities attributable to drug are not over 0.5 per cent, agranulocytoses 
not over 2.5 per cent, and total toxic reactions not over 14.5 per cent. The 
toxic reactions other than agranuloc)'^tosis include leukopenia, drug fever, 
skin eruptions, lymphadenopathy, salivary adenopathies, and others. Some 
of them are distressing, but none alarming. 

In our own clinic we have used the drug almost exclusively as a prepara- 
tion for th3’^roidectomy, and have no experience on toxic side-effects when the 
drug is used over a long period as treatment per se. 

In the matter of recurrence of thyrotoxicosis or relapse, Williams found 
m 100 cases treated with thiouracil for many months, that 49 stayed well 
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without treatment after discontinuation during periods of observation from 
3 to 21 months. Fifty-one patients had relapses within 0.5 to 5 months, 
and in 66 per cent of these the relapse occurred within one month. Riker 
and Wescoe have this to say: "In the more than 1000 cases already reported, 
approximately 10 per cent continued satisfactorily after the drug was with- 
drawn. It is noteworthy that in one series of 48 patients in which a thyroid 
remission was induced by thiouracil therapy for six months or longer, the 
therapeutic effects continued in 77 per cent of the cases when the drug was 
withdrawn. There seems to be a relationship between the duration of 
therapy and the tendency to maintain a thyroid remission after therapy is 
discontinued. Astwood has advised at least six months of treatment.” 
They further point out that it is important “that all patients who relapse 
can be retreated successfully with the drug.” However, in, this connection 
it should be pointed out that toxic reactions, as in the case of sulfa drugs, 
probably are more frequent in reexhibitions of antithyroid drugs than in the 
original course, and one would not dare reexhibit the drug in cases in which 
there had been any idiosyncratic toxic reaction with the first course, or reac- 
tion which involved the hematopoietic system. 

What then can one say of the relative merits of surgery and of treatment 
with antithyroid drugs ? Nothing with complete finality, of course, but we 
can weigh the pros and cons in each case. Astwood has pointed out that 
mortality due to drug is no higher than that due to surgery at its best. In 
Moore’s compilation, deaths due to drug amounted to 0.5 per cent of total 
treated cases. The operative mortality in skilled hands these days is in about 
the same neighborhood. 

In favor of treatment by drug alone it might be said, therefore, that there 
is no greater risk, and the ordeal of a surgical operation (or operations) and 
the cost of hospitalization is avoided. The danger of death from operation, 
however, does not extend usually over more than 24 hours, whereas the 
danger of agranulocytosis due to drug, with possible death therefrom, con- 
tinues as long as the drug is exhibited, perhaps for many months. From 
the point of view of psychic trauma, not only to the patient but to the doctor, 
these time relations weigh heavily in favor of an operative program. The 
long continued close observation of patients on drug therapy alone also im- 
poses a heavy burden on patient and doctor, which is much greater than in 
surgical treated cases. Persistences and remissions following surgery, more- 
over, amount to not more than 5 per cent or less. Evidently they are much 
higher so far in the cases in which drug therapy alone is used. 

In comparing surgical with drug therapy, one also must take into account 
the number of permanent tetanies and vocal cord palseys that follow opera- 
tion, and any lasting or late deleterious effects of the drug. With regard to 
the latter it may be said that, except when agranulocytosis is fatal, all toxic 
drug effects clear up promptly when the drug is omitted. But hypersen- 
sitivity to a drug may persist, and tliere is some experimental evidence to 
suggest that antithyroid drugs may predispose to later carcinogenesis. 
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The incidence of tetanies and vocal cord paralyses, transient or per- 
manent, in the hands of expert thyroid surgeons should not be much over 
1 per cent each. 

The production of myxedema by either method need not concern us. 
That due to drug clears up when the drug is stopped ; that due to surgery can 
easily be controlled by thyroid. Better a post-operative myxedema than a 
post-operative persistent or recurrent thyrotoxicosis. 

How one will add up these and other pros and cons, will be determined 
largely by the personal equation. At the moment and until there is more 
abundant late result data, I feel justified myself in still preferring the opera- 
tive program to that of prolonged drug therapy. But I fully expect that 
drugs with less and less toxic effect will be developed, and that one day I 
might easily prefer drug treatment to operation. 

In contrast to that on antithyroid drugs, the literature on the therapeutic 
use of radioactive iodine is as yet very scanty. The first publication on its 
use as a tracer in the study of thyroid physiology and as a possible therapeutic 
agent, that I can find, is that of Hertz, Roberts and Evans in 1938. 

The idea back of treatment of thyrotoxicosis by means of radio-iodine 
was, of course, that inasmuch as the thyroid gland collects iodine specifically, 
the giving of radioactive iodine would implant radiation directly within the 
cells which it was desired to irradiate, and that such treatment, therefore, 
might be more effective and less injurious to neighboring tissues than roent- 
gen-rays administered from without. 

Hertz and Roberts presented in May 1942, a preliminary report on 10 
cases of Graves’ disease treated by radioactive iodine, and at the same meet- 
ing (American Society for Clinical Investigation) Hamilton and Laurence 
reported on three. Hertz and Roberts^” have just reported again on their 
series, which now numbers 29 cases. With doses of radio-iodine varying 
from 3 to 21 millicuries and followed by courses of ordinary iodine, they 
claim that 20 of the 29 patients were apparently well three years after treat- 
ment. 

After Dr. Hertz joined the Navy in 1943, Drs. E. M. Chapman and R. D. 
Evans studied and treated another series of cases using heavier dosage of 
radio-iodine, namely, from 15 to 79 millicuries, and no other therapy. Of 22 
patients so treated, 20 appear well at the end of two years. The remaining 
two are improved but still have elevated metabolic rates. In two cases of 
the last mentioned series, biopsies performed after irradiation showed ’ex- 
tensive fibrosis of the thyroid with small scattered islands of hyperplasia of 
thyroid parenchyma. 

What then shall one say of this mode of treatment ? Certainly it is an 
effective way of causing a remission (perhaps permanent) in the thyrotoxi- 
cosis of Graves’ disease. That much can be stated definitely. Whether it is 
equal to, or better than, surgical ablation of the thyroid or treatment with 
antithyroid drugs cannot be said at the present time. The number of cases 
treated is as yet small, and none has gone over five years. It can be said 
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that to date there has been no mortality and as yet no evidence of toxic or 
untoward side-effects except occasional transient roentgen sickness in some 
of those patients receiving the heavier dosage. 

The possibility of late carcinogenic action must not be lost sight of, and 
it should also be borne in mind that the radioactive iodine not held by the 
thyroid is excreted in the urine. In the process of excreting the radioactive 
element, the kidney may be subjected to a considerable amount of radiation 
which could conceivably damage it. The only evidence we have as yet on 
renal damage is in the case of one woman with a preceding low grade chronic 
pyelonephritis which became exacerbated transiently following the exhibition 
of radio-iodine. 

As between programs of equal therapeutic merit, the choice should go 
to the one which costs the patient the least time, money and annoyance. It 
is quite possible that from these angles the choice will go to radio-iodine, 
but the question of relative therapeutic merit, as indicated before, cannot yet 
be determined. 

Yet another non-surgical method of treating Graves’ disease, but one 
which cannot be appraised at all because of paucity of data, is irradiation by 
roentgen-ray of the pituitary. There is literature on this method going back 
at least as far as the paper by Borak in 1935.^^ Until the brief report of 
W. O. and P. K. Thompson '■ in 1944, however, the experience has been 
largely in the use of the method to treat the ophthalmopathy rather than the 
thyrotoxicosis, and for that purpose the results have not been impressive. 
In seven of the 38 cases of the Thompsons, the metabolism dropped per- 
manently to within normal limits. In 16 a temporary reduction in metabol- 
ism of from 15 to 52 points was observed. In 15 there was no change. 

The rationale of the treatment, of course, is that subduing the pituitary 
in its thyrotropic activity may attack the disease at a more fundamental level 
than that of the thyroid. 

It is conceivable that irradiation of the pituitary might directly affect the 
ophthalmopathy in a way treatment aimed at the thyroid would not. But 
my guess is that roentgen-ray treatment of the pituitary for either the thyro- 
toxicosis or the ophthalmopathy of Graves’ disease will not survive in com- 
petition with other methods now available. There is always the danger that 
one may destroy some other function of the pituitary than the thyrotropic, 
which one is aiming at. I wrote Dr. E. Perry McCullagh and asked 
u^hether any patients he had treated for exophthalmos by irradiation of the 
pituitary had shown subsequent evidence of hypopituitarism. He replied 
that in one such case definite anterior lobe hypofunction did develop. 

Conclusions 


1 The so-called antithyroid drugs when used in combination with iodine, 
in the preparation of patients with Graves’ disease for thyroidectomy, pro- 
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vide a more complete preparation than has ever been available before. 

2. As between treatment of Graves’ disease by thyroidectomy after 
preparation with an antithyroid drug in combination with iodine, and treat- 
ment by prolonged use of an antithyroid drug alone, the author believes that 
the scales still tip in favor of surgery. 

3. Treatment with radioactive iodine is mi effective way of producing a 
remission in the thyrotoxicosis of Graves’ disease, but any final evaluation 
of how it compares with other modes of treatment must await observation of 
more cases and over a longer period of time, particularly with respect to late 
untoward side-effects, malignancy, renal damage, or others. 
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PENICILLIN THERAPY ALONE IN NEUROSYPHI- 
LIS : AN ANALYSIS OF CLINICAL RESULTS 

By George D. Gammon, M.D., F.A.C.P., and John H. Stokes, M.D., 
with the collaboration of Howard P. Steiger, P.A. Surgeon (R), 

U.S.P.H.S., Willard H. Steele, M.D., Herman Beerman, 
M.D., Norman R. Ingraham, Jr., M.D., Paul Gyorgy, 

M.D., Elizabeth Rose, M.D., John W. Lentz, M.D., 
and with the assistance of Abraham Ornsteen, 

M.D., F.A.C.P., and Donald Scott, M.D., 

Philadelphia, Pennsylvania 

When we began the treatment of neurosyphilis with penicillin in No- 
vember 1943, we determined to use penicillin alone without fever or arsenic 
or any other therapy which could influence the course of the disease. This 
seemed the obvious way to find out what the drug could accomplish, and we 
have followed this plan with a few exceptions which are noted. In substi- 
tuting a new regime for the older routines of arsenicals and fever, we felt 
an urgent obligation to keep a close check on clinical effects as w'ell as the 
results of blood and spinal fluid reactions. Furthermore, by carefully ob- 
serving those manifestations of the disease which may be checked or reversed, 
we hoped to assess more rapidly the results of the new treatment. For these 
reasons, in this report we consider the effect of penicillin on the symptoms 
and signs and course of the disease in patients, all of whom were followed for 
over three months to two years (to November 15, 1945). The .diagnostic 
categories and period of follow-up are listed in table 1 . 

All patients in the study were examined routinely, originally at one 
month, later two and, finally, at three month intervals. Although this fol- 
low-up program was not always realized, it came close to achievement, since 
97 per cent of the cases were followed successfully. A complete neurologic 
examination was made at each visit, and symptoms were listed on a case card 
to insure uniformity of information. 

As a method of evaluating results of treatment, patients were graded as 
to abnormality on a 1-4 basis. Following administration of penicillin, the 
case was graded for change of physical and mental status or lack thereof. 

*Read at the Twenty-Seventh Annual Session, American College of Physicians, Phila- 
delphia, May 13-1/, 1946. 

From the InMitute for the Study of Venereal Disease, University of Pennsylvania and 
United St^es Public Health Service cooperating, and the Department of Neurology and the 
Penicillin-S 3 ^hilis Panel of the University Hospital. The Institute, the Departments ^ of 
Neurology, Ophthalmology, Dermatology and Syphilology, and Pediatrics, and the Division 
of Venereal Disease Control, Philadelphia City Department of Public Health, and the Phila- 
delpma General, Pennsylvania, and Children’s Hospitals are represented in the authorship. 

The work described in this paper was done under a contract recommended by the Com- 
mittee on Medical Research, between the Office of Scientific Research and Development and 
the University of Pennsylvania. 

, The investigation was assisted by contributions from the Gar Wood Research Fund .and 
the Kirby-McCarthy Fund. 
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Improvement was expressed in grades 1-4 or "normal,” showing the degree, 
if any, to which the course of the disease had been changed by treatment in 
the intervals between examinations. The gradation of “worse,” 1-4 like- 
wise, was employed, and "unchanged” described an unaltered mental and 
physical status following treatment. An evaluation of the case as a whole 
was made on the changes in individual symptoms and signs. For the pur- 
pose of reporting the result, grades of improvement were combined into 
classes “moderate” or "marked” improvement. The same type of grading 
was used for cases which became worse. 

In addition to a full clinical examination, certain special tests were 
utilized in some cases; tests of visual fields and acuity, electrocardiograms, 
electroencephalograms, records of speech and of handwriting. Blood and 
spinal fluid were tested by a battery of technics. The methods employed in 
the use of penicillin in neurosyphilis by the Penicillin in Syphilis Group of 


Table I 

Follow-Up, Months 


Cases 

24 to 18 

18 to 12 

12 to 6 

6 to 4 

Total 161 

33 

34 

i 

57 

37 

Paresis 19 

5 

3 

7 

4 

Tabo-paresis 28 

6 

2 

11 

9 

Juvenile Paresis 10 

1 

2 

3 

4 

Tabes 54 

8 

17 

19 

10 

Meningo-Vascular 31 

9 

8 

1 

9 

5 

Asymptomatic 19 

4 

2 

8 

5 


the University of Pennsylvania have been in part outlined in a previous 
paper,^ and only essential additional items are here included. 

Dosage and Administration of Penicillin. Sodium penicillin in aqueous 
solution was given intramuscularly every four hours at the beginning of the 
study. Later, the drug was administered routinely every three hours for a 
period of eight days until dosage totalled 1.2 to 2.4 million Oxford units. 
Since May 1945, a new system of dosage, in which the unit is 4.8 million 
units, has been employed. This is given in three ways: as a single course 
within eight days; as a single course within 16 days; and as two courses of 
2.4 million units each within eight days, the courses being administered 
seven months apart. In addition to this standard therapy program, there 
were exceptional instances in which a higher dosage of over 4.8 million units 
was employed. A few received three courses. 

Restdts. In all the types of neurosyphilis treated with penicillin, the out- 
standing therapeutic response was a gain in weight which continued for 
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several months following treatment. This increase amounted to from three 
to 50 pounds, the majority of patients gaining 15 to 20 pounds, apparently 
owing to a better appetite and added ingestion of food. A sense of well- 
being usually accompanied this gain. It is almost as though check was given 
the infection to which Moxon referred in his aphorism, “Syphilis is a fever 
diluted by time.” 

Paresis and Tabo-Paresis 

In order to compare our results with those of others, it is necessary to 
emphasize the fact that we were dealing with patients who could be cared for 
in a general hospital without locked wards. Our cases could be classed in 
three categories : ( 1 ) those with early and mild symptoms of mental derange- 
ment who could still do unskilled work; (2) cases with mild residual symp- 
toms in spite of extensive treatment, including fever; (3) cases with severe 


Table II 

Paresis and Tabo-Paresis 



Overall Effect 

Mental State 


Par. 

Tabo-Par. 

1 Total 

f 

% 

Par. 

Tabo-Par. 

Total 

% 

Improved 

14 

21 

35 

74 

14 

20 

34 

72 

Markedly 

6 

11 

17 

36 

6 

13 

19 

38 

Moderately 

8 

10 

1 

18 

38 

1 

8 

7 

I 

15 

1 

32 

Unchanged 

2 

5 

' 7 

15 

2 

6 

8 

18 

Worse 

2 

0 

2 

4 

2 

0 

2 

4 

Death 

1 

2 

3 

6 

1 

2 

t 

3 

1 

6 

Total 

19 

28 

47 

1 

i 

19 

1 28 

47 



paretic mental breaks of short duration. Thus, of 47 paretics and tabo- 
paretics, 38 per cent had symptoms for one year or less, and 57 per-cent for 
two years or less. Twenty-six were unable to work because of mental symp- 
toms. Eight had had fever therapy, all except two, two years or more before 
penicillin treatment. 

Considering the results as a whole, table 2 indicates that approximately 
three-fourths of the cases improved and in 38 per cent this improvement 
was marked. Fifteen per cent were unchanged, 4 per cent became worse, 
and 6 per cent died, a total of 25 per cent unimproved. Fever was given 
shortly after the penicillin treatment to two of the three who died, without 
influencing the course of the disease. 

Mental symptoms improved in 72 per cent of the cases, but 18 per cent 
were unchanged and 4 per cent became worse; 28 per cent therefore were 
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unimproved mentally, three of whom were institutionalized. Of the 26 un- 
able to work because of mental changes rather than because of locomotor 
causes, 17 were able to return to work after treatment. 

The most arresting result was observed in the paretics with severe mental 
break of short duration. The first change, often beginning toward the end 
of treatment, consisted of an improvement in coordination and tremors. 
This progress was demonstrated by better speech and handwriting and later 
by gait. Decrease in tremor occurred in all cases and in about three-fourths 
tremor disappeared completely. Toward the end of treatment or shortly 

Table III 

Paresis and Tabo-Paresis Cases Unable to Work BeCause of Mental Changes 


Able to go back to work 17 

Unable to work before or after 6 

Died 3 

Total 26 


afterward, mental improvement began and continued thereafter for some 
months. The confusion and disorientation commenced to clear, memory 
improved, delusions began to yield, and hallucinations to disappear. Within 
three to four weeks after treatment, these gains were obvious to all. The 
appetite improved and weight was added. These phases of progress con- 
tinued for the next three to six months after a single course of treatment. 

In the cases with less severe mental changes, less obvious and slower re- 
sults were noted. In the first year following treatment, the patients gained 
more insight, became calmer, and the ability to hold a job returned. 


Date 

3/16/44 

Penicillin 3/23/44 


3/30/44 

jJjl. ^y?X 

4/1/44 


4/4/44 


4/12/44 


5/13/44 



Fig. 1. Signatures of a tabo-paretic treated with penicillin. 
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Reflex activity showed much less alteration. In five cases tlie increased 
tendon reflexes became somewhat less active and in two instances a positive 
Babinski sign disappeared. But in 34 cases, hyperactivity of tendon jerks 
continued. Pupillary abnormalities were unaffected. 

In 19 patients there were electroencephalographic changes. In some the 
abnormality consisted of slow waves of 2 to 3 per second. In others an 
activity of 5 to 7 per second was of particular interest, for during or follow- 
ing treatment this 5 to 7 per second activity tended to speed up toward the 
normal alpha pattern of 9 to 11 per second. Of the 19 cases cited, 16 were 
reexamined and 12 showed improvement following therapy. The evidence 
furnished by this objective test clearty indicates that an alteration of cortical 
activity may be observed following penicillin therapy. A more detailed 
report with Dr. Donald Scott is being made elsewhere. 

Taking these results as a whole, in this type of neurosyphilis there is 
clear-cut evidence that penicillin has an active therapeutic effect. 


CASE 34 ? Age 3/^ l5om.cn,.vo/r* 




Lfft Temporal 

(mono ^tar^ 


TransTemporul 


(bi polar) 

Right Temporal 

(tnonopola,) 


Before Treatment 


LeU Temporal 

(moho ^wlar) 

TraMTempoml 

(bi polar) 
RyhtTemporal . 

^ons polar) 






After Treatment 

Fig. 2. Electroencephalogram of paresis. Decrease in slow-wave activity after 

treatment with penicillin. 

Juvenile Paresis and Tabo-Paresis 

There were 10 cases in this category, and the results of penicillin admin- 
istration, as of other therapeutic measures used heretofore, were less satis- 
factory than in acquired paresis and tabo-paresis. 
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The overall evaluation in five juvenile paretics and tabo-paretics remained 
unchanged under penicillin therapy; one patient became worse. In this 
patient, who was observed carefully over a long period of time with frequent 
psychological tests and under instruction in the Psychology Department of 
the University, there was slow deterioration which was not arrested by fever 
therapy employed after penicillin proved inadequate (table 4). 

Four of these juvenile cases improved moderately in their general condi- 
tion and mental status. Station and gait in the congenital syphilitic patients 
were unaffected by penicillin therapy except in one instance, and tremors 
were unaltered. Speech was moderately improved in one instance and 
deteriorated in another. The drug had no effect upon sensory abnormalities 
or the condition of the pupils. A definitive evaluation of treatment in this 
type of patient, particularly in comparison with other methods, cannot be 
made at this time,- but the results do not suggest that penicillin has solved 
this most difficult problem of neurosyphilis. 


Table IV 

Juvenile Paresis and Tabo-Paresis 



Overall Effect 

Mental State 

Improved 

Moderately 

4' 

4 

Markedly 

0 

0 

Unchanged 

5 

4 

Worse 

1 

2 

Death 

0 

0 

Total 

10 

10 


Tabes 

In the complex symptomatology of tabes, there can be seen a mixture of 
mechanisms representing both destruction and stimulation. Pain is the 
result of stimulation and should respond promptly to any effectual therapy 
which stops the stimulation. Ataxia, incontinence, impotence and reflex 
loss are the evidence of destructive processes which advance slowly. On 
these latter symptoms, effectual therapy can become apparent only if it 
checks the progress, and this requires a time-scale of years. 

We chose for study, therefore, chiefly tabetics with typical tabetic light- 
ning pain, and despite the obvious difficulties in an analysis of this sub- 
jective symptom, we believe that our observations are, in the main, authentic. 
Patients were questioned in detail on the duration, character, location, 
severity and frequency of pains before treatment. Following penicillin ad- 
ministration, each was given a mimeographed sheet on which he kept a pain 
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calendar with details of location and severity and medication required for 
relief. Most of the patients conscientiously kept tlie data, and from the 
charts and the frequent interviews, we assembled the data on whicli we base 
these statements. 

The survey showed that (table 5) in tlie 55 tabetic and tabo-paretic 
patients, there were 40 who had lightning pains before treatment. There 
was some degree of improvement in 82 per cent following penicillin therapy 
regardless of the number of courses administered. In 15 per cent pain dis- 
appeared completely, and in approximately one-third of the cases the im- 
provement was marked, while in another one-third it was of moderate de- 
gree. The pains were unchanged in 12 per cent and became worse in 17 
per cent of patients. Of 15 patients in whom no pain had been present, four 
developed pain during or after administration of penicillin, a Herxheimer- 
like reaction which sometimes was seen in the use of penicillin. Ten patients 

Table V 

Tabes and Tabo-Paresis with Pain 


Pain After Treatment 


Pain Before Treatment 

Improvement 

No Improvement 



None 

Marked 

Moderate 

Total 

Unchanged 

1 

Worse 

Total 

Moderate 

24 

6 

4 

9 

19 

3 

2 

5 

Severe 

16 

0 

9 

5 

14 

2 

0 

2 

Total 

40 

6 

13 

14 

33 

5 

2 

7 

Per cent 

15 

32.5 

35 

82 

12.5 

5 

17.5 

No Pain 

15 



4 


Total 

55 




had recurrence of pain following temporary relief from the first course of 
treatment. These, were retreated on the basis of pain. Four of these had 
two or more relapses. The duration of pain did not appear to influence its 
response. There was no significant difference in the results of treatment in 
cases in which the tabetic pain had been present more than or less than five 
years. 

In view of the occasional Herxheimer exaggeration of pain and of the 
more frequent relief of pain, it appears to us that penicillin is acting on the 
process responsible for the pain. The effects are greater than might be ex- 
pected as a result of spontaneous remission, and on the whole Compare well 
with results of other forms of therapy. 

In three cases with gastric crises, definite improvement was noted in two 
and slight improvement in another. These cases required large amounts 
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of penicillin and were retreated if the pain recurred. One man received 
intraspinal therapy. It is much too early to know if these effects will prove 
permanent. Brief abstracts of these cases follow ; 

One patient (CM) suffered so severely from pain that he developed 
suicidal tendencies. However, immediately after the first treatment with 
penicillin, the gastric pain subsided. There remained only a mild prickling 
pain in the epigastrium occurring at approximately three day intervals and 
lasting for about 25 minutes. On two occasions this was associated with 
nausea. Codeine controlled this type of pain whereas the earlier pain had 
responded to morphine only. This patient is greatly improved. 

In a second case (CT) prior to therapy the pain had recurred every 
three weeks. Following total dosage of 10 million unitSj 340,000 units of 
which were given intrathecally, the intervals between the crises became 
longer, and although there is some question of psychic overlay in this patient, 
he insists he is improved by treatment and appears to be improved. 


Table VI 

Gastric Crises in Tabes; End Result 


Case 

Yrs. 

1 

Pain 

Vomit 

Length 

Frequency 

Dose 

Follow-up 

(Mo.) 

CMA 

3 

Severe ; 
slight 

Severe; 

none 

2-3 days 

2 hours 

Weekly; 

6 mo. 

10 

15 

EB 

3 

4 

Mild; 

none 

Mild; 

none 

1-2 wks. 
none 

Monthly; 

none 

13.6 

12 

CT 

3 

Severe; 

less 

Severe; 

less 

3 weeks 

1 week 

3 weeks 

6 weeks 

10 - 

10 


The first line describes conditions before^treatment; the seconddine_after treatment. 


In case 3 (EB) there had been a great deal of treatment, including Swift- 
Ellis and fever therapy, prior to penicillin administration. These proved 
ineffectual. Six months after the initial administration of 1.2 million units 
of penicillin, the attacks of vomiting, which had previously occurred every 
two or three weeks, ceased. However, after 13.6 million units of penicillin, 
the daily nausea persisted in this patient although her general condition 
improved. 

In the remaining symptoms of tabes, no very striking changes were noted, 
and when the patients claimed some improvement, it was usually of a nature 
and degree which was more obvious to them than to the examiner. Ataxic 
gait is an illustration; in only two cases could definite improvement be seen 
although 12 more claimed they walked better. Seven patients considered 
themselves worse. 

Impotence, partial or complete, was present in 19 and six of this number 
claimed some improvement in function. No deterioration of normal func- 
tion occurred. Urinary incontinence, partial or complete, was present in 13, 
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five of whom thought they had better control after treatment. In 33 with- 
out previous evidence of bladder difficulty, five developed some disability 
following therapy, and in four of these this was clear evidence of an un- 
favorable course of the disease. 

Pupillary abnormalities were unaffected and absent reflexes were un- 
changed. No patient lost reflexes or developed pupillary changes while 
under observation. 

In some cases a complex mixture of improvement and progression could 
be seen. In the cases in which pain improved, ataxic gait became worse in 
six, improved in three, and remained unchanged in one. One patient im- 
proved in sexual ability but became worse in gait, bladder and mental func- 
tions. In four cases, improvement occurred in gait, bladder and potency, 
but lightning pains, absent before treatment, developed. These mixed re- 
sponses increase the difficulty in assessing the value of therapy and emphasize 


Table VII 
Tabes Dorsalis 


Symptoms and Signs 

Abnormal before Treatment 

’ 

Normal before Treatment 

Better 

Same 

I Worse 

Worse 


Ataxia 33 

18 

12 

4 

3 

21 

Impotence 19 

6 

13 

None 

None 

35 

Urinary 

Incontinence 18 

5 

1 

8 

0 

5 

28 

1 

Pupils Abnormal 

None 

All 

None 

None 

All 

Reflexes 

None 

All 

None 

i 

None 

All 


the view expressed above that a long period of observation is necessary. 
Apart from the effect on pain, then, in tabes very little improvement has been 
seen. One has the impression that these cases lack the elasticity of response 
seen in early paretic cases. 


Spinal Syphilis 

This type of syphilis, which is sometimes combined with tabes, is the 
result of vascular disease of the cord at one or more levels. Fluctuation in 
signs may be abrupt and there is a special hazard of transverse myelitis if 
treatment is too enthusiastic. Fortunately, some cases declare themselves 
beforehand by girdle pains on the trunk, sensory impairment to the level of 
the pain, and positive Babinski signs in the lower extremities ; with this may 
go the absent reflexes and posterior column signs of tabes. One patient of 
this kind (DB) developed a transverse myelitis in the first 36 hours of treat- 
ment, became weak in the legs, but in the end improved until he was better off 
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than before. Another case went steadily downward despite treatment. Low 
initial dosage of penicillin should be given to these cases. 

Meningo-Vascular Syphilis 

The yardstick for therapy in this group is the spinal fluid and blood 
response. Clinical evaluation rests on whether the disease gradually pro- 
gresses. Of- the 31 cases, three died, one in the Hospital and another at 
home unobserved. A third was killed in an accident. One case originally 
diagnosed meningo-vascular became frankly paretic. Three other cases may 
have had a progression of the disease, but the diagnosis was based on find- 
ings which are not conclusive. In one patient (WL) pupil reactions were 
less prompt; in another (DB) loss of deep pain in the Achilles tendon de- 

Table VIII 


Spinal Fluid under Penicillin 
(Results in Per cent) 


Type 

Grades f, 4 

N and NN 

Normal 

NN 

Worse 

Paresis 

16 

62 

31 


Tabo-Paresis 

37 

58 

39 


Meningo-Vascular 

33 

73 

45 

4 

Tabes 

51 

86 

57 

Congenital 

16 

81 

63 


Asymptomatic 

30 

70 

60 



Grades 3 and 4 mean improvement in three or four of the following components of the 
spinal fluid: cells, protein, Kolmer test or colloidal mastic. 

NN (near normal) signifies spinal fluid with cell count 5-10, protein 20-40, negative 
Kolmer test, and colloidal mastic 1111000000. 

veloped in the 18 months of observation; in a third (AH) vibratory sensa- 
tion became slightly impaired. In four cases, then, the disease obviously 
became worse. 

Little comment is required concerning recovery from strokes affecting 
various parts of the brain. In eight cases the recovery differed in no way 
from the behavior of nonsyphilitic cases. Headaches were greatly reduced 
following penicillin therapy. 

Convulsions.- Seizures occurred in two meningo-vascular cases, five 
paretics, four tabo-paretics, one tabetic, and two congenital paretics, a total 
of 14 cases. Two of these patients had partial continual epilepsy which 
was undoubtedly the result of cerebral hemorrhage, for hemiplegic signs 
developed as well as homonymous field cuts and sensory loss, and the spinal 
fluid became xanthochromic. In one of these, the signs developed in the 
first 24 hours of treatment, in the other just before treatment. The latter 
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was treated with penicillin alone, and the twitching slowly subsided in 36 
hours, probably without relation to this therapy. Anticonvulsants have been 
necessary to control both of these cases, and in the whole group there is only 
one case which has not' required anticonvulsant medication. Penicillin 
therefore will not prevent these seizures. 

Asymptomatic Cases. In the period of observation, one patient of the 
21 developed pupillary abnormalities. The others remained without signs 
or complaint. 

Dosage 

Recent studies on the composition of penicillin have divided it into sev- 
eral fractions called G, F, K and X. Of these, K is less effective in syphilis 
than the other fractions. Throughout the period covered by this investiga- 
tion, the relative percentage of these fractions has changed, but in unknown 


Table IX 

Effect of Dosage (Million Units) on Overall Evaluation in Paresis and Tabo-Paresis 



1.2 

B 

4.8 

1 

2.4 +2.4 

1.2 +2.4 
or 

2.4 +1.2 

Multiple 

High 

Improved 

35 

3 

B 

8 

3 

5 

9 

Total Unimproved 

12 

1 

5 

1 

2 

1 

2 

Unchanged 

7 

1 

1 

1 

1 

2 

— 

2 

Worse 

2 * 

— 

2 

— 

— 

— 

— 

Died 

3 

— 

2 

— 

— 

1 

— 


* One case 3.0. 

Multiple high includes doses above 4.8 and up to 10 million. (Some cases given 3 courses 
of treatment.) 


amounts. Today’s penicillin has more K and is therefore less effectual in 
syphilis than the 1943 vintage. Relapse rates in early syphilis reflect this. 

This fact, unfortunately, vitiates any analysis of dosage effects. Fur- 
thermore, no valid data on dosage can be obtained until we have an unvarying 
compound. Fortunately, as the study progressed we gave larger doses, 
partly because we had more drug available, and this may have offset the 
declining antisyphilitic properties. 

Neither the spinal fluid findings nor our data on clinical results in paresis 
and tabo-paresis showed any significant difference between the single course 
of 1.2, 2.4 or 4.8 million, nor between any of these and multiple courses, nor 
between low (to 4.8) or higher (above 4.8) dosage. 

An analysis of dosage in relation to the effect on tabetic pain reveals only 
that the patients with most severe pain' received the largest amounts of peni- 
cillin in repeated courses until some measure of relief was secured. Larger 
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doses were required here than in other cases, often from 6 up to 12 million 
units. 

Despite current uncertainties, this can be said. If the patient can be 
kept under close and continuous observation, it is safe to give initial doses 
of 2.4 or 4.8 million units. If paretics with mental breaks fail to improve 
in four to six weeks, more penicillin, or fever should be given. In less 
urgent cases, retreatment should be given in four to seven months if the 
response has been inadequate. Tabetic pains may require higher doses, up 
to 12.0 million units and multiple courses. 

Decision to retreat was made on the basis of these factors: failure of 
spinal fluid to become normal; failure of reversible symptoms to respond; 
relapse in spinal fluid ; relapse or progression in symptoms. 

Clinical and spinal fluid checks should be made at three month intervals 
during the first year and six month intervals thereafter. 

Neural Herxheimer Reactions. During the first 24 to 36 hours of treat- 
ment, some patients showed an exaggeration of neural signs or symptoms. 
Quite frequently in paretic cases a mild increase in mental abnormalities was 
seen. Severe and dangerous reactions occurred in six cases. . One nearly 
died in convulsions (CF), one bled into his brain and developed partial con- 
tinual epilepsy, and two others had milder seizures. One of these (HM) 
also became confused and agitated and had hallucinations for the first time. 
All of these four patients, however, ultimately became very much better. 
Another paretic (SA), however, became maniacal and ultimately died. 

Two cases developed transverse myelitis but ultimately recovered and 
even improved. Reference to one of these cases (DB) has been made above. 
Increase in tabetic pains occurred in four cases ; in one, in each of two courses 
of treatment (J A). 

To offset these reactions we cut the original four to six doses to 6,250 or 
12,500 units and since then have had only one reaction which developed 
during retreatment. If a severe reaction occurs, treatment should be inter- 
rupted for one to two days and resumed at low dosage level. Special care is 
required in spinal syphilis. 

From these experiences, it is clear that penicillin can be a dangerous drug 
and must be used with caution. 

Fever, when it occurred, was not over 100° or 101° F. and lasted 12 to 
24 hours. It has been too slight to have influenced the disease. 

Differential Diagnosis 

As with Medicine, syphilis is the tutor of Neurology. In examining some 
300 neurosyphilitics, difficult problems in differential diagnosis inevitably 
arise. These fall into three classes: (1) the type of neurosyphilis, (2) 
syphilis combined with other disease, and (3) syphilis versus other disease, 
including reaction to penicillin. In regard to the first category, one cannot 
but be impressed with Wilson’s dictum that neurosyphilis is pathologically 
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one and indivisible. The diagnoses ’ herein made are based on the chief 
clinical features of the case. 

In the second category, errors can only be avoided by constantly raising 
the question: Is any other disease present? Failure to do so led to missing 
an angle tumor in an old tabetic. The early papilledema was attributed to 
syphilitic neuritis. A spinal cord tumor was diagnosed in a syphilitic from 
the clue of yellow spinal fluid. This had been observed repeatedly over 
several years without comment. Especially difficult is the differentiation 
of non-syphilitic psychoses in syphilitic patients, particularly an evaluation 
of the nature of arteriosclerotic brain disease in a syphilitic. 

In the third category are a group of cases without syphilis which show 
positive spinal fluid reactions. The blood reactions are negative and the 
patient has never had antisyphilitic treatment. We have seen this in the 
presence of a spinal cord tumor in three cases. In all of these spinal fluid 
protein was high. We have also encountered it in other diseases of the 
nervous system including acute multiple sclerosis. In one case of this kind, 
spinal fluid tests gave a biologically false-positive reaction. In another case 
with hemiplegia, the reaction cleared up at the end of treatment. The nature 
of these reactions is not clear but the important point is that they occur in 
nonsyphilitic patients. Further study of these will be made. 

Spinal Fluid and Blood 

The observations on spinal fluid and blood in this material, and a few 
additional cases, have been analyzed in a recent paper by John H. Stokes, et 
al., and only the salient points will be noted here. 

Successive evaluations in May and October, 1944, and November, 1945, 
have shown that an increasing number of fluids became normal : 


May,V44 
October, ’44 
November, ’45 

A previous analysis in terms of dosage and numbers of courses had demon- 
strated a trend toward better results with higher doses than lower doses and 
better results with two courses than one course. In the present material, 
however, this trend was not apparent. Tables 10 and 11 emphasize the 
similarity of effect of one course and of doses below and above 4.8 million 
units. Further study will be necessary to obtain conclusive evidence on 
these points. The factors rvhich Ave know modify the result are the length 
of follow-up and the type of case, as Avell as total dosage and the time over 
Avhich it is given. Our present routine of a standard of 4.8 million units, 


Grade of improvenient 


3 and 4 

Normal NN 

56 

2.6 

33 

26.0 

18 

62.0 
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described above, may provide adequate evidence when sufficient follow-up 
time permits analysis. 

The results for various types of cases ai'e seen in table 8. Asymptomatic 
and congenital cases gave the best response and paretics the least response. 

The time course of change in the spinal fluid is of interest. Cells and 
protein dropped quickly and mastic and Kolmer tests follotved. The major 
part of the change occurred in the first four months, but with longer observa- 


Table X 

Spinal Fluid Response in Relation to Dosage and Period of Observation* 
A Comparison of Low and High Dosage 


Amount of Treatment 


Low Dosage 

1.2 to Less than 4.8 Million 
in 1 or 2 Courses; 92 Cases 

High Dosage 

4.8 to 10 Million and over 
in 1 to 4 Courses: 83 Cases 

Observation 

120-364 Days 

Slight 

Imprvt. 



7 


Marked 

Imprvt. 

1 

! 10 

1 

Strikingly 

improved 

35 cases 

69 per cent 

14 

Strikingly 

improved 

37 cases 

7 1 per cent 

NN and 
Normal 

25 

23 

No 

Change 

3 


5 


Worse 

3 

! 

3 


Observation 

365-599 Days 

Slight 

Imprvt. 



6 


Marked 

Imprvt. 

4 

Strikingly 

improved 

24 cases 

84 per cent , 

6 

Strikingly 

improved 

14 cases 

67 per cent 

NN and 
Normal 

20 

8 

No 

Change 

2 


1 


Worse 

0 


0 


Observation 

600 Days and 

Over 

Slight 

Imprvt. 



1 


Marked 

Imprvt. 


Strikingly 

improved 

10 cases 

84 per cent 

2 

Strikingly 

improved 

9 cases 

90 per cent 

NN and 
Normal 

9 

7 

No 

Change 

1 


0 


Worse 

0 


0 


Remarks 


75 per cent 

strikingly 

improved 

72 per cent 

strikingly 

improved 


* This includes all neurosyphilis, a total of 175 cases with abnormal spinal fluids. 
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Table XI 


Spinal Fluid Response to Penicillin in Relation to Number of Courses* 
By Period of Observation and Irrespective of Dosage 


Number of Courses 

1 — 81 Cases 

2 — 7S Cases 

3 — 16 Cases 

Observation 
120-364 Days 

Slight 

Imprvt. 

7 

9 

1 


Marked 

Imprvt. 

13 

Striking 

imprvt. 

47 cases 

78 per cent 

8 

Striking 

imprvt. 

22 cases 

60 per cent 

2 


NN and 
Normal 

34 

14 

0 

No 

Change 

2 

5 

0 

Worse 

5 

1 

0 

Observation 
365-599 Days 

Slight 

Imprvt. 

I 

6 

1 

Marked 

Imprvt. 

4 

Striking 

imprvt. 

14 cases 

88 per cent 

4 

Striking 

imprvt. 

19 cases 

70 per cent 

2 

Striking 

imprvt. 

5 cases 
out of 6 

NN and 
Normal 

10 

15 

3 

No 

Change 

1 

2 

0 

Worse 

0 

0 

0 

Observation 

600 Days and 
Over 

Slight 

Imprvt. 

0 

1 

1 

Marked 

Imprvt. 

0 

Striking 

imprvt. 

4 cases 

100 per cent 

2 

Striking 

imprvt. 

9 cases 

82 per cent 

2 

Striking 

imprvt. 

6 cases 
out of 7 

NN and 
Normal 

B 

7 

4 

No 

Change 

0 

1 

0 

Worse 

0 

0 

0 

Remarks 


80 per cent 

striking 

improvement' 

67 per cent 

striking 

improvement 

81 per cent 

striking 

improvement 


* 3 cases given 4 purses (1 slightly improved, 1 no change, 1 normal), making the case 
total of 175, were not included, as numerically insignificant. 


tion it is apparent that the improvement continued over several months in 
some cases. 

There was less response in blood than in spinal fluid and there was no 
recognized correlation between them. Only 30 per cent of cases with 
initially sero-positive bloods improved in those in which the spinal fluids be- 
came normal (82) or were markedly improved (115). The proportion of 
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serologic failure, despite marked spinal fluid improvement, was about 46 
per cent. The blood findings had little significance for symptomatic or 
spinal fluid results. 

A comparison of the results of malaria and other forms with penicillin 
therapy must eventually be made. With only two years of penicillin treat- 
ment, it is obvious that no final conclusions can be drawn. The results of 
the Cooperative Clinical Group were compared with our penicillin results and 
are taken from the article by Stokes et al. in the Journal of the American 
Medical Association. Results of penicillin on spinal fluid were better than 
malaria or chemotherapy in asymptomatic neurosyphilis and were of the same 
order of magnitude in the other types. Clinical results to date do not yet 

Table XII 

Comparison of Reported Cooperative Clinical Group Results with University of 
Pennsylvania Penicillin Results 


Spinal Fluid Reduced to Normal (Results in Percentages) 



Tabes 

Dementia 
Paralytica 
with Tabes 

Dementia 

Paralytica 

Meningo- 

vascular 

Asymptomatic 

Routine 

29 

17 

11 

43 

36 (1 yr.) 

Swift-Ellis 

49 

28 

18 

59 

39.2 (1 yr.) 

Tryparsamide 

40 

46* 

17 

47 

15 (lyr.) 

Malaria 

22 

12 

9 

0* 

1.2 (1 yr.) 

Penicillinf 

! 





Normal 

33 

30 

0 

30 

53 

Near Normal 

24 

15 

31 

15' 

7 


— 

— ; 

— 

— 

— 

Total 

57 

45 

31 

45 

60 


* Less than 20 cases. 

t Fifty-eight per cent of these cases observed 1 year or less, 29 per cent up to 600 days. 


equal those of malaria, but with lengthening experience, it seems probable 
that penicillin results will approach those of older routines. At the present 
time we consider it a safe first therapy. 

Summary and Conclusions 

1 . One hundred sixty-one cases of neurosyphilis were treated with peni- 
cillin alone from November 1943, to July 1945. The results, as measured 
clinically and by blood and spinal fluid change, showed that penicillin is an 
active therapeutic agent. 

2. The greatest effect on symptoms and signs occurred in the mental 
breaks, the incoordination, tremors and speech defects of paresis and in the 
lightning pains of tabes. Fixed pupils, absent reflexes and other signs of 
de.structive lesions did not improve. 
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3. Spinal fluid abnormalities were particularly responsive to penicillin. 
The effect on asymptomatic cases was greatest and on paretics least. Blood 
responses are less than spinal fluid responses. 

4. Penicillin is the first choice for the first treatment of neurosyphilis. 
This statement may be qualified for severe paretics. In these, failure to im- 
prove promptly indicates further treatment, either more penicillin or fever. 
Dose schedules are discussed in the light of the various factors involved in- 
cluding the changing character of penicillin. Adequate clinical and spinal 
fluid follow-up is essential. 


Case Reports 


RR, white male, 52 years of age; paresis witli marked clinical and serological 
improvement. 

This patient, in 1943, developed attacks of epigastric pain and paresthesias of the 
ankles. He was unable to work because of progressive forgetfulness and tremors of 
the hands. 

On February 10, 1944, neurological examination showed unequal pupils which 
reacted sluggishly to light, grossly slurred speech and tremors of the face. Coordina- 
tion of both upper and lower extremities was greatly impaired, especially on the right 
side. 

On February 24, 1944, treatment with penicillin was begun and a total of 2.4 
million units was given within an eight day period, without untoward reaction. 

On March 22, 1944, the patient was reexamined and his mental state proved to be 
one of mild euphoria, but station and gait appeared to be normal. The Romberg test 
was negative. There was slightly impaired coordination of both extremities and a 
tremor of the left upper extremity when the hands were extended. Tendon reflexes 
were equal and slightly increased. Sensations of touch, pain, position and vibration 
were normal. There was no change in the pupils. There was tremor of the right 
side of the face and definite slurring of speech. The patient was not able to work. 

Reexaminations were made at approximately two month intervals throughout 1944 
and 1945 and on October 31, 1945 the patient was found to be mentally clear, with a 
negative Romberg. His coordination and reflexes were normal. He had no epi- 
gastric pain and the paresthesia of the ankles had been relieved. There remained a 
slight tremor of tlie lips and tongue. 

The most recent examination, February 20, 1946, revealed a return to a practi- 
cally normal physical and mental status except for the inequality of the pupils. How- 
ever, vision, too, had improved, and the patient had returned to work. The original 
spinal fluid report showed: Wassermann 4444; protein 75; mastic 4555543110, while 
the test of October 31, 1945, showed Wassermann 0000; protein 20; no cells; mastic 
1111000000. 

It need not be emphasized that in this case both the serological and clinical re- 
mission was of marked degree. 


HM, female, white, married, 47 years of age; taboparesis. Symptoms increased 
during treatment but ultimately improved. 

In February 1944, this patient developed severe mental changes with delusions of 
paranoid trend. There was disability of gait so marked as to cause falls on several 
occasions. In one fall the patient broke several ribs. There was dribbling from the 
bladder. 

The past history of the patient is irrelevant except that between the ages of 20 
and 29 she had had epileptic seizures with unconsciousness and tongue biting. 
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Neurological examination showed considerable weakness of the lower extremities 
with bilateral absence of the patellar and Achilles tendon reflexes. Biceps and triceps 
reflexes were normal. The fundus of the eye could not be seen owing to opacities in 
the lens. The right pupil was larger than the left but both pupils reacted sluggishly 
to light and accommodation. Extraocular movements were normal. There was no 
facial weakness, but a tremor of the lips was present and the tongue protruded, in the 
midline with marked gross tremors. 

On March 23, 1944, the patient was given penicillin therapy, a total of 4 million 
units. On the ninth day of treatment she developed an attack of unconsciousness 
lasting for a few minutes. This, apparently, was a Herxheimer reaction to the drug. 

At the end of treatment, although still ataxic, the patient was able to get up and 
walk about. However, during treatment the mental condition deteriorated and she 
developed auditory delusions with confusion. 

Reexaminations were made at intervals in 1944 and 1945 and it was decided to 
repeat the penicillin dosage. September 17, 1945, 4.8 million units were administered. 
The improvement in gait and other physical and mental symptoms continued at slightly 
accelerated pace. On examination August 22, 1945, the gait had become almost nor- 
mal, the mental and physical status had improved markedly. The reflexes were prac- 
tically normal. There was almost no slurring of speech with test phrases. Her 
handwriting had improved markedly. The original spinal fluid showed : Wassermann 
4444; protein 47 and a mastic 443221000 while that of April 17, 1945 showed: Was- 
sermann 0112; one cell; protein 20; and mastic 2221100000. 

CF, female, white, married, 37 years of age; paresis. Severe convulsions during 
treatment. Marked improvement later. 

In November 1943, the husband noticed personality and behavior changes in this 
patient who became careless in her dress and of seclusive habit. 

A year earlier she had been struck by a trolley and hospitalized for severe con- 
tusions and lacerations on the right side of the head in the region of the frontal bones. 
She was discharged later from the hospital in normal condition. The original diag- 
nosis was multiple cerebral concussions. 

After her return home she developed auditory hallucinations and was confused. 
She was again hospitalized January 7, 1944. She was conscious and cooperative but 
showed a loss of recent and remote memory and Romberg test was negative. Co- 
ordination of the upper and lower extremities was normal except for a minimal tremor 
of the hands. The tendon reflexes were somewhat diminished, the triceps increased. 
The patellar and Achilles reflexes were markedly exaggerated. There was no ankle 
or patellar clonus. Sensation of touch, pain, heat, and temperature was normal. 

The pupils were equal and regular and reacted to light and convergence. There 
was a fine tremor of the upper lip. There was tremor of the tongue and greatly 
impaired speech. 

On January 19, 1944, penicillin was administered, and after receiving 23,000 units, 
the patient developed a series of right-sided convulsive attacks involving the face, and, 
at times, the arms and legs. She appeared to be aphasic. There was a bilateral 
Babinski sign and slight facial weakness. 

Penicillin was discontinued and the attacks were controlled with oxygen. The 
patient appeared to be extremely ill during tlie following 24 hours. The blood pres- 
sure fell to 80 mm. Hg systolic and 40 mm. diastolic, she became cyanotic and there 
was twitching of the right upper extremity. 

Witliin two days, however, the condition cleared and there was no weakness of 
upper or lower extremities or face. The Babinski sign had disappeared. Penicillin 
was administered again and she was given 1.2 million units without further untoward 
reaction. 
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The ultimate reaction to the drug was dramatic. Tremors of the extremities 
diminished, and tlie hallucinations disappeared. Memory, apparently, was completely 
restored. The only -remaining symptoms were slight tremors of tlie facial muscles, the 
tongue and upper extremities. " 

By October 11, 1944, tlie patient had gained 27 pounds and was practically in 
normal mental and physical condition. 

Another examination on January 23, 1946, showed continued improvement The 
patient was able to hop on eitlier foot; coordination and reflexes were normal. The 
pupils reacted equally^ to light and convergence. The only complaint was continued 
slight tremor of the facial muscles. 

JA, white, female, 36 years of age; tabes. Lightning pains brought on by treat- 
ment on two occasions. 

In October 1943, this patient developed paresthesias of the third and fourtli fingers 
of the right hand. The toes of the left foot became somewhat stiff and numb. 

Neurological examination at admission January 1944, showed the pupils were 
equal and reacted to light and convergence. There was a slightly positive .Romberg 
test. Tests of coordination and strength were normal. There was no definite im- 
pairment of sensation, vibration, touch or position. There was generalized hypo- 
reflexia. Biceps reflexes were greatly diminished, the triceps less so. The abdominal 
reflexes were present. No patellar or Achilles jerks were obtained. There was a 
negative Babinski response. 

This patient received 1,200,000 units of penicillin within eight days. After the 
fourth injection, hives appeared over all the body. Treatment was suspended tem- 
porarily and the hives subsided. 

At the end of treatment, shooting pains of tabetic type and short, stinging pains 
affected the region of the right shoulder, the upper extremities, calf of tlie leg and 
anterior surface of the thigh. There was cramping of the tendons of toes, in the left 
calf and posterior thigh muscles. These pains subsided in approximately tliree weeks. 

The parestliesia of the toes and the headaches disappeared following tlierapy. _ 

On examination one month later, February 16, 1944, tliere was no essential 
change in the patient’s symptoms except increased sensation in the toes, and a second 
course of 2.4 million units of penicillin was administered.- Pains recurred during tlie 
second course of treatment and there was very slight residual cramping of the fingers. 

On October 10, 1945, the patient stated the lightning pains were less severe and 
less frequent. There was still a slightly positive Romberg and the right fourth finger 
was still painful. Otherwise, the patient was in excellent condition. 

There was no recurrence of the hives or the lightning pains. 

DB, white, male, married, 38 years of age ; Herxheimer effect ; transverse myelitis 
with recovery. 

This patient was in good health until the summer of 1942 when he developed 
numbness and paresthesia of the medial aspect of the thighs and genitalia. His local 
physician gave him a course of 58 injections, apparently with little effect. Seven 
months later deep, sharp pains of the lower extremities appeare'd, which came on in 
bouts and lasted two to three hours. More recently there was also diplopia. 

Neurological examination revealed an ataxic gait, a positive Romberg, absent 
knee and ankle jerks and impairment of pain, temperature and vibration sense as far 
as the iliac crest. There was also ptosis of the left lid, sixth nerve weakness and 
sluggish pupils. There was tremor of the tongue and the speech was slurred. • 

The skull plate was negative and the visual fields were normal while the diplopia 
fields revealed a right rectus palsy. The blood and spinal fluid serologic reactions 
were positive with a paretic colloidal mastic curve. The electroencephalogram showed 
no significant abnormalities. 
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On January 24, 1944, the patient was placed on penicillin, 25,000 units every four • 
hours. On January 27, 1944, the man complained of considerable pain and increased 
weakness of the legs. Patches of dermatitis appeared on the right lower leg, and 
macular eczema on the extensor surfaces of the arm and buttocks. There was a 
positive Babinski response in the lower left extremity when tlie patient was lying down 
but not when sitting up. 

Although the original neurological findings indicated a diffuse and patchy nien- 
ingo-vascular syphilis with considerable posterior column involvement and a typical 
paretic cerebrospinal fluid, the greatly accentuated symptoms following therapy seemed 
to be the expression of a Herxlieimer-like reaction. 

Penicillin was discontinued to be resumed February 2, 1944, the 25,000 imits being 
reduced to 12,500 units for two doses after which the 25,000 unit dosage again was 
administered until 1,200,000 units of the drug had been given without further untoward 
reaction. 

The patient was examined thereafter at frequent intervals and found to be slowly 
improving clinically and serologically. The tabetic pains still were frequent although 
less severe in character and another course of 2.4 units of penicillin was given De- 
cember 11, 1944. There was no Herxlieimer effect during retreatment. 

The most recent examination, November 14, 1945, showed there was less pain and 
less weakness in the limbs. There was still a positive Romberg. The mental condi- 
tion was clear; sensation was normal and there were no tremors. 

The spinal fluid findings of February 2, 1946, showed no cells, a negative Was- 
sennann, protein 10 milligrams, and mastic of 1110000000. 

HH, male, colored, married, 38 years of age ; paresis. Subarachnoid hemorrhage 
during treatment. Subsequent improvement. 

In 1940 this patient went to Pennsylvania Hospital because of convulsions. A 
diagnosis of paresis was made and the patient given 54 hours of fever therapy. 
Tryparsamide was also administered. 

In 1944 the patient returned to Pennsylvania Hospital because of attacks of 
vomiting without diarrhea. The serologic reaction was positive at this time. The 
history showed that in 1943 the patient had developed a shuffling gait, that he stumbled 
easily and that the convulsive seizures still were present. About April 1944, marked 
mental changes with hallucinations and delusions developed, and the patient became 
incontinent. His local physician had him admitted to Philadelphia Psychiatric Hos- 
pital where he was given 12 injections of typhoid vaccine. His response was un- 
favorable and at the request of his physician on June 1, 1944 he was admitted to the 
Hospital of the University of Pennsylvania where the original neurological examina- 
tion showed him to be definitely psychotic. 

On June 19, 1944, penicillin was started and two days later a generalized con- 
vulsion occurred. This heralded a subarachnoid hemorrhage and a left hemiparesis. 
Therapy was interrupted a few days and then resumed for a total dosage of 2.4 mil- 
lion units. 

Neurological examinations at frequent intervals thereafter revealed steady im- 
provement in his physical and mental condition except that occasional convulsions 
still occurred. On January 15, 1945, 1.2 million units of penicillin were administered. 

No convulsive seizure or other type of Herxlieimer reaction followed tliis therapy 
and all examinations since have showed the patient’s steady improvement. 

On examination February' 6, 1945, the man was greatly improved, although not 
normal, mentally and physically, and the Romberg sign was negative. He has now 
returned to work. Residual signs of his disease were slight tremor of the tongue and 
of tlie left facial muscles. However, anticonvulsant medication was necessary to con- 
trol his seizures. 
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The results which have been presented in tliis paper must be interpreted in light 
of the fact that from June, 1943, the date of inception of the study, to the present, 
commercial penicillin has been a changing mixture of various substances. The con- 
tent of “impurities” has gradually decreased as potency, in terms of units per mg., has 
increased. The relative amounts of the several identified penicillin fractions G, F, X, 
and K have likewise varied from time to time. Those two changes, and perhaps 
others, suggest that therapeutic efficacy may not have remained constant; and that it 
may be significantly different today from what it was originally. It is now impossible 
to assess the extent to which these changes maj" have affected the results here reported. 

BIBLIOGRAPHY 

0 

1. Stokes, J. H., Steiger, H. P., Gammon, G. D., Steele, W. H., Beerman, H., Ingraham, 
N. R., Gyorgy, P., Rose, E. K., and Lentz, J. W., with the technical assistance of 
Verna Mayer Stein and Emily Stannard: Penicillin alone in neurosyphilis, Jr. 
Am. Med. Assoc., 1946, cxxxi, 1-7. 

Previous reports of this work have been made as follows : 

Gammon, G. D., Stokes, J. H., Lentz, J. W., Steele, W. PL, Rose, E. K., Scott, J., 
Scott, D. M., Jr., and Ornsteen, A.: Immediate and early effects of penicillin on 
syphilis of the central nervous system, Trans. Am. Neurol. Assoc., 1944, 65-69. 

Gammon, G. D., Stokes, J. PL, Beerman, H., Ingraham, N. R., Lentz, J. W., Morgan, 
H. G., Steele, W., and Rose, E. K., with tlie technical assistance of Verna Mayer: 
Penicillin in neurosyphilis: effect on blood and spinal fluid, Jr. Am. Med. Assoc., 1945, 
cxxviii, 653-654. 

Stokes, J. H., Gammon, G. D., Beerman, H., Ingraham, N. R., Jr., Lentz, J. W., Mor- 
gan, H., Steele, W., Rose, E. K., and Gyorgy, P. : Penicillin in late syphilis. Am. Jr- 
Syph., Gon., and Ven. Dis., 1945, xxix, 313-333. 

Stokes, J. H., Sternberg, T., Schwartz, W. H., Mahoney, J. F., Moore, J. E., and 
Wood, W. B., Jr.: The action of penicillin in late .syphilis, Jr. Am. Med. Assoc., 1944, 
cxxvi, 73-79. 



AN EVALUATION OF SULFONAMIDE MIXTURES 
AND VARIOUS ADJUVANTS FOR CONTROL OF 
SULFONAMIDE CRYSTALLURIA ''' 

By Harrison F. Flippin, M.D., F.A.C.P., and John G. Reinhold, Ph.D., 
with the technical assistance of Lillian Pollack and Elaine 
Clausen, B.A., Philadelphia, Pennsylvania 

Renal complications due to sulfonamide therapy continue to be among 
the most frequent and serious attending the use of these drugsd’”’®' Two 
^main causes are established ; ( 1 ) irritation due to formation in the kidneys 
or ureters of crystals largely of the acetylated drug and (2) nephrotoxic 
action. The causes of the latter are poorly understood. However, there is 
ample evidence to show that crystalluria is the result of the very low solu- 
bility of the acetylated drugs in urine that is acid in reaction.'*’ ® Despite 
numerous demonstrations of the effectiveness of alkalinization by 

means of sodium bicarbonate, lactate or citrate, many physicians either fail 
to employ alkalinization as a means of diminishing renal toxicity or use in- 
adequate amounts to accomplish this result. Although the belief is widely 
held that administration of enough fluid to insure high urinary output is suf- 
ficient to overcome this hazard, our experience like that of others indicates 
that high urine volumes alone will not forestall sulfonamide precipitation, and 
that crystalluria is frequently observed in patients secreting large volumes of 
urine. If the hazard from this source is to be held to a minimum, additional 
measures are required. 

A study of various means of decreasing or preventing renal irritation by 
sulfonamide crystals has been conducted coincidentally with other investiga- 
tions of various sulfonamides in the Medical Wards of the Philadelphia Gen- 
eral Hospital.f The study has included trial of sodium bicarbonate at sev- 
eral dosage levels. Additional information has been obtained concerning 
the critical pH of urine at which crystal-containing urines are divided from 
crystal-free urines and of the quantity of alkalinizing agent required to ex- 
ceed the critical pH. W e have had in mind also the fact that administering 
sodium salts in the required quantity has certain disadvantages and have 
studied the use of potassium bicarbonate, urea, ammonium chloride and 
sodium chloride for their effects on crystalluria. 

* Read at the Twenty-Seventh Annual Session, American College of Physicians, Phila- 
delphia, May 17, 1946. 

From the Committee on Chemotherapy and the Division of Biochemistry, Philadelphia 
General Hospital. 

This work was aided by a grant from the Research Fund for Infectious Diseases, Uni- 
versity of Pennsylvania,. Philadelphia. 

t Clinical facilities were given us for this study by the following chiefs of service : Drs. 
Frieda Baumann, R. A. Boles, C. L. Brown, Thomas Klein, D. W. Kramer, D. W. Kremer, 
W. B. Leaman, Jr., S. A. Loewenberg, and T. G. Schnabel. 
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A new approach to the problem lias been offered by the work of Lehr 
who proposed the use of mixtures of sulfonamides as a means of increasing 
total solubilities. He found that aqueous solutions saturated with sulfa- 
diazine would dissolve appreciable additional quantities of another poorly 
soluble sulfonamide such as sulfathiazole or sulfamerazine. Thus if sulfa- 
diazine and sulfamerazine are administered as mixtures containing equal 
parts of these drugs, the total amount of each excreted in the urine will be de- 
creased and the concentrations in urine lowered, with diminished likelihood 
of crystal formation. A preliminary report on the behavior of sulfadiazine- 
sulfamerazine mixtures * with respect to crystal formation in urine is in- 
cluded in this paper. 

Plan of the Investigation 

For the study of adjuvant drugs patients were assigned to the various 
treatment groups by a procedure designed to assure random selection. The 
cause of -illness was pneumococcic pneumonia in about three-fourths and 
meningococcic meningitis in the remainder of the total number of patients. 
Our interest during the greater part of this study was mainly in sulfamera- 
zine, and most of the patients studied, therefore, received this compound. 
The remainder received sulfadiazine or a mixture of sulfadiazine and sulfa- 
merazine. Patients received 4 to 6 grams of drug daily. Further informa- 
tion concerning procedures used may be found in recent publications by the 
' authors from this hospital. Alkalies or other agents intended to influence 
crystal formation were, administered at the same time as the sulfonamides. 
All patients received sufficient fluid to maintain urinary output at the highest 
levels possible. An output of 3000 ml. was sought but in some seriously ill 
or markedly dehydrated patients this was not achieved. 

The presence of crystals of acetylated sulfonamide derivatives in urine 
offers a practical indication of the solubility of these derivatives in the urine 
and of the potential hazard from intra-tubular or intra-ureteral concrement 
formation. Urine samples were collected between 7 a.m. and 2 p.m. An 
entire voiding was transferred to bottles and kept at 38° C. until examined. 
This was usually within an hour, although occasionally longer. Comparison 
of the specimens so collected with others examined immediately after being 
collected from the same patient showed close agreement with respect. to occur- 
rence of crystals, although an increase in count of crystals did occur in some 
specimens. Aliquots of 50 ml. were centrifuged, the sediment was suspended 
in 0.5 ml, of urine, and portions were examined in a counting chamber under 
the microscope. Counts were made of the number of crystals and red blood 
cells present. “Crystals” refers to the characteristic acetylated sulfonamide 
forms. Presence of crystals other than those of sulfonamides was disre- 
garded. When the identity of the crystalline material present was uncertain, 
a portion of the sediment was washed and analyzed chemically. 

* Sulfadiazine-sulfamerazine mixtures used in our studies were supplied as “Combisul- 
DM” by Dr. Norman L. Heminway, Schering Corporation, Bloomfield, New Jersey. 
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pH was determined by means of a glass electrode. Loss of carbon diox- 
ide from the urine could not be prevented, and the measured pH thus was 
more alkaline than the actual pH of the urine in the bladder. 

Red blood cells were so commonly detected by microscopic ^amination 
of urine from patients suffering from pneumonia or meningitis, both in the 
presence or absence of renal irritation by the sulfonamide administered, that 
their utility for detection of untoward effects of the sulfonamide was quite 
limited. 


Results 

The incidence of sulfonamide crystals in urine in sulfadiazine treated 
patients of the control group was the same as that observed in patients re- 
ceiving sulfamerazine under similar conditions (table 1 ) . 

Table I 

Frequency of Crystalluria Due to Sulfonamides as Influenced by Various Agents 

Relationship to Urine pH 


Drug 

Adjuvant 

Crystalluria 

Per 

cent 

Urine pH 

Type 

Dose 

Present 

Absent 

gm./day 

Number of 
Specimens 

Av, 

Low 

Higli 

Sulfamerazine 

None 


41 

114 

26% 

5.98 

4.95 

8.70 

Sulfadiazine 

None 


17 

46 

28% 

5.88 



Sulfamerazine | 

Sodium bicarbonate 

6 

14 

45 

24% 

6.27 

5.04 

8.88 

Sulfamerazine 

Sodium bicarbonate 

12 

9 

146 

6% 

7.14 

5.16 

9.23 

Sulfamerazine 

Sodium bicarbonate 

24 1 

3 

97 

3% 

7.62 

5.54 

8.70 

Sulfamerazine 

Potassium bicarbonate 

7.5 ' 

12 

33 

27% 

5.98 

5.08 

7.55 

Sulfamerazine 

Potassium bicarbonate 

15 

10 

32 

24% 

6.56 

5.00 

8.74 

Sulfamerazine 

Ammonium chloride 

4 

14 

37 

27% 

5.59 

4.87 

7.33 

Sulfadiazine 

Sodium chloride 

24 

4 

15 

21% 

5.71 

4.98 

7.13 

Sulfamerazine 

Urea 

10 

5 

25 

17% 

5.93 

5.02 

8.60 

Sulfadiazine 

Urea 

10 

0 

16 

0% 

6.08 

5.44 

7.04 

Sulfadiazine- 









Sulfamerazine 









mixture 

None 


10 

163 

6% 

— 

— 
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When the urine pH was less than 7.15, about one specimen in four con- 
tained crystals of acetyl sulfamerazine (figure 1). When the pH was 
greater than 7.15, only one of 220 samples showed crystals of acetyl sulfa- 
merazine. In this exceptional sample the pH was 7.57. Below pH 7.15 
there was no correlation between pH and incidence or number of crystals per 
specimen. 

Comparison of the groups receiving 6, 12, and 24 grams of sodium bi- 
carbonate daily (table 1 ) shows that the incidence of crystalluria was un- 
changed from that of the control group Avhen only 6 grams were adminis- 
tered. Twelve grams of sodium bicarbonate lowered the incidence of crys- 
talluria to 6 per cent, as compared with a 23 per cent incidence in the group 
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receiving 6 grains. ‘ Twenty-four, grams of sodium bicarbonate daily lowered 
.the incidence of cr 3 'stalluria to 3 per cent. This is not significantly different 
from the response of ’the 12 gram group when tested by the Chi- square 
method, but the number of crystals per specimen was considerably lower 
when the higher dose was used. 

The effect of the different dosages of sodium bicarbonate on urine pH is 
shown in figure 2 and explains clearly the ineffectiveness of the 6 gram doses. 

Potassium bicarbonate was ineffective in both 7.5 and 15 gram dosages 
in reducing the incidence or number of crystals in urine (table 1). Figure 3 
shows that potassium bicarbonate caused relatively little change in the urine 
pH; far less than that brought about by sodium bicarbonate in equivalent 


SULFONAMIDE CRYSTALLURIA 
AT VARIOUS URINE PH INTERVALS 


NUMBER OF 
SPECIMENS 



Fig. 1. Sulfonamide crj’stalluria at various urine pH intervals. 


concentrations. Higher dosages of potassium salts were purposely avoided 
because of possible potassium retention with rise in concentration to levels 
causing depression of cardiac function in patients suffering from severe in- 
( fections. 

Ammonium chloride was used to learn whether further acidification of 
the urine would increase the frequency of crystalluria. However, the pro- 
portion of urines showing crystals was no greater than that of the patients 
of the control groups (table 1, figure 3). 

Urea offers possibilities as an adjuvant to sulfonamide therapy, because 
of its action as a diuretic and because the solubility of the sulfonamides and 
of their acetyl derivatives is greater in% urea solutions than in water.^"’ 
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Table 1 shows that there is a somew'hat lower incidence of crystal-containing 
urines in the urea treated group. Figure 3 shows that this effect was not 
due to change in urine pH. The number of individuals who could be studied 
was too small to permit conclusions to be made concerning its effectiveness. 



Fig. 2. Effect of sodium bicarbonate at several dosage levels on urine pH. 

Further trial of urea is warranted, particularly since its use involves fewer 
hazards than does that of sodium or potassium salts. 

The use of sodium chloride was suggested by the report of Lehr who 
found it to be effective in treatment of urinary tract complications due to 
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sulfonamides. Although the number of subjects here also is too small to 
permit conclusive evaluation, the incidence of crystal-containing urines ap- 
pears to be unaltered (table 1 ) . 

The effect of sodium bicarbonate administration on concentration of sulfa- 



4:t>- O.U- W- /.V- ^ 

SP ■ 5.5 to 65 7.0 75 aO 85 9.0 aS 


pH 

Fig. 3. Effect of potassium bicarbonate, ammonium chloride and urea on urine pH. 

merazine in blood plasma is showii in table 2. -Six grams of sodium bicar- 
bonate daily is without effect, but 12 and 24 grams cause sufficient increase 
in excretion to lower the plasma concentration to an extent that is statistically 
and perhaps therapeutically significant. 
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Table II 

Effect of Administration of Sodium or Potassium Bicarbonates on Concentration of 

Sulfamerazine in Plasma 


.Vlkah 

Dose 

Number of 
Samples 

Sulfamerazine 
.Average Concentration 

gm./day 

mg./lOO c.c. piasma 

None 1 



13.4 ± 6.9 

Sodium bicarbonate 1 

6 i 


13.2 ± 7.7 

Sodium bicarbonate 

12 


11.5 ± 6.5- 

Sodium bicarbonate 

24 

112 1 

10.6 ± 4.9** 

Potassium bicarbonate 

7.5 

65 

12.1 ± 5.2 

Potassium bicarbonate 

15 

59 ! 

12.9 ± 5.9 


* Statistically significant difference. 
** Highly significant difference. 


Combined Sulfonamide Therapy 

Administration of sulfadiazine and sulfamerazine in mixtures containing 
equal parts of the two compounds resulted in a' substantial decrease in the 
frequency with which crystals were found in urine compared with either drug 
alone (table 1). The total amount of drug given was the same, and concen- 
trations in serum were comparable. Crystals were found in 6 per cent of 
the urine specimens when the sulfadiazine-sulfamerazine mixture was admin- 
istered at the rate of four to six grams daily. The patients in this treatment 
group received no alkali or other adjuvant. Thus it may be seen that the 


mg /lOO cc 

Ao-r 



flcetqt ilcetidl Acetql 

Sulfadxazme Salfarrierazvne 3-A\ci.-S-Tner 

50 MG. as MG. -as™ 6 


Solvent: 0B%urea.o-4%NaCl, o-os M phosphate 
pH- 5-9 Volume -10 ml. 


Fig. 4. 


Solubility of acetyl sulfadiazine and acetyl 


sulfamerazine singly and in mixtures. 
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incidence of crystals is the same as that in patients receiving either sulfa- 
diazine or sulfamerazine alone when 12 grams of sodium bicarbonate were 
administered daily. However, a single patient of the 54 patients that have 
received sulfonamide mixtures showed gross hematuria associated with sul- 
fonamide crystalluria. The therapeutic response to such a mixture in 
patients suffering from pneumococcic pneumonia and bacterial meningitis 
was satisfactory and will be the subject of a separate report. 

Lehr’s work on solubilities of sulfonamides in mixtures did not include 
studies of the acetylated derivatives. Since it is the latter that constitute the 
hazard of concrement formation, it seemed important to establish whether 
they would conform in their behavior to that of the sulfonamides themselves. 
Experiments devised for this purpose have shown that this is true and that 
the acetylated compounds also give higher total solubilities in mixtures 
(figure 4). 


Discussion 

Formation of crystals and concretions of acetylated sulfadiazine and 
closely related sulfonamides is known to depend mainly upon (1) the con- 
centration of the compound, (2) whether it is present in the form of acid 
or salt, and (3) concentration of urea and other constituents of urine having 
a solvent action. It is clear that the volume of urine secreted will determine 
(1) and (3) to a large extent and will also influence (2). Low volumes 
of urine will lead to high concentrations of the acetylated sulfonamides. At 
the same time proportionately less urea and other solvent substance will be 
present in the urine, since the acetylated sulfonamides are secreted by the 
tubules while the urea and associated substances are passively, or actively 
reabsorbed. Concentrated urine also is more acid. The desirability of 
maintaining high urine outputs is acknowledged by all who have investigated 
the problem of sulfonamide concretions, yet it is at times difficult to main- 
tain adequate urine volumes in seriously ill and febrile patients. Also, de- 
posits of crystals may occur despite relatively high volumes of urine. Addi- 
tional precautions thus are required. The solubility of the acetylated sul- 
fonamides can be markedly increased by converting them to sodium salts. 
This conversion becomes appreciable at pH 7.0 and rises with great lapidity 
as the reaction becomes more alkaline. Concomitantly, crystals of these 
compounds disappear from the urine and the frequency of renal irritation 
decreases. 

An alternative method, proposed by Lehr avoids exceeding the criti- 
cal concentrations at which crystallization will occur bj' using two or moie 
sulfonamides simultaneously. Our preliminary observations indicate that 
this approach is as effective as the administration of sodium bicarbonate at 
the rate of 12 grams per day. The use of sulfonamide mixtures avoids cer- 
tain disadvantages associated with the administiation of sodium bicarbonate, 
namely the retention of sodium with or without alkalosis, and the lowering 
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of plasma concentrations of the sulfonamide consequent to administration of 
effective amounts of sodium bicarbonate. 

Urea, investigated because of its combined action as diuretic and solvent, 
also offers promise. Again its use is especially advantageous when sodium 
salts should be avoided. 

Potassium salts have been advocated for use in such patients, but 
our data show them to be far less effective than sodium salts in equivalent 
amounts. 

Summary 

1. The incidence of characteristic crystals of acetyl sulfonamide in urine 
was the same when patients received either sulfadiazine or sulfamerazine. 

2. The critical pH of urine dividing crystal-containing from crystal-free 
samples was pH 7.15. Below pH 7.15, change in pH had no influence on 
occurrence of crystals. 

3. Comparison of various amounts of sodium bicarbonate administered 
with the sulfonamide shows that at least 12 grams daily was required to 
lower the incidence of crystals substantially. Raising the bicarbonate intake 
to 24 grams daily was of doubtful benefit when all factors were considered. 

4. Potassium bicarbonate was relatively ineffective when compared with 
sodium salts. 

5. The response to urea as an adjuvant indicates that while less effective 
than sodium bicarbonate, its use may be beneficial. 

6. A saturated solution of acetyl sulfadiazine will dissolve appreciable 
amounts of acetyl sulfamerazine. Thus the solubility of such a mixture is 
additive and exceeds that of either compound measured singly. 

7. The use of sulfadiazine and sulfamerazine in mixtures containing 
equal parts of each drug led to a markedly decreased incidence of crystalluria 
compared with that observed when either compound was administered 
singly. 

We wish to acknowledge the valued assistance of Miss Rita M. Fenwick, R.N. and her 
aids in the Fever Ward of the Philadelphia General Hospital. 
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IMMUNIZATION AGAINST INFLUENZA* 

By Jonas E. Salk, M.D., and Thomas Francis, Jr., M.D., 
Ann Arbor, Michigan 


Despite the fact that the greatest advances in knowledge of human influ- 
enza have been made since 1933, the name “influenza ’ invariably conjures up 
thoughts of 1918. Since the influenza A’iruses were not discovered ® until 
more than a decade later, there can be no certainty regarding the relationship 
between the viruses known today and the 1918 episode. Nevertheless, it 
seems probable that the influenza viruses will be found to be causally related 
to future recurrences of the highly fatal disease. In comparing the pandemic 
of 1918 with subsequent epidemics, Francis'* has remarked: “The differences 
enumerated. appear to be those of degree — quantitative differences of broad 
epidemiologic rather than specific clinical or etiologic nature.” 


Epidemiologic Variations 


For centuries pandemics of high mortality have constituted a recurrent 
threat to each generation. Hpwever, it should be emphasized that epidemics 
of a much milder disease are almost yearly occurrences. The epidemics of 
mild disease, known to be caused by Types A and B influenza virus, are char- 
acterized chiefly by a high degree of morbidity, but there also occurs a sig- 
nificant but variable increase in mortality. Since the discovery of the virus, 
epidemics of influenza A have occurred every two to three years, and it ap- 
pears that the cycle for influenza B may be four to six years. Epidemics 
studied in the past 13 years have been due to one or the other of these viruses, 
but some year the independent cycles may coincide, resulting in a mixed epi- 
demic. Simultaneous or successive infections by the A and B viruses in the 
same individual would, under these conditions, be possible. The conse- 
quences cannot be foreseen, since widespread occurrence of disease resulting 
from a combined infection by both viruses, or from a second attack by the 
virus of one type during the convalescent phase of infection by the other, is 
unknown, although occasional instances have been reported. 

Apart from the widespread epidemics ivhich call attention to the problem, 
it is now known that the disease occurs in localized outbreaks at times Avhen 
generalized prevalence is not evident. Moreover, there have been repeated 
demonstrations of sporadic or isolated cases in the intervals between epi- 
demics. Epidemiologically, then, influenza resembles other epidemic dis- 


* Received for publication May 31, 1946. 

From the Virus Laboratory of the Department of Epidemiology, School of Public Health 
University of Michigan, Ann Arbor, Michigan. ' ’ 

Studies referred to were largely supported by the Commission on Influenza, Board for 
tlie Control of Influenza and Other Epidemic Diseases in the Army, Preventive Medicine 
Service, Office of the Surgeon General. U. S. Army. 
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eases in which man is the reservoir and in which the host-parasite relation- 
ship is in constant fluctuation. 

Clinical \^ariations 

Correlated clinical and laboratory investigations have revealed that wide 
-variations exist in the clinical picture of influenza virus infections. As is 
the case with other recurrent infectious diseases for which immunity is short- 
lived, the clinical manifestations in the adult are modified by the residual 
immunity from previous exposures, while in children a more uniform picture 
is presented. Reference to a particular study '' illustrates this point in a 
young adult population. During the epidemic of influenza A in November 
and December 1943, observations were made in a group of approximately 
900 unvaccinated men. In this group only 8 per cent were hospitalized witli 
what might be called “typical” influenza. The criteria for hospitalization 
were based upon Army regulations requiring admission to hospital with tem- 
peratures of 100° F. or more recorded by mouth. By “typical” influenza is 
implied a temporarily incapacitating illness with abrupt onset, associated with 
fever, generalized aching and symptoms of respiratory tract irritation. An 
additional feature is the absence of gross evidence of pathologic lesions char- 
acteristic of infection by other etiologic agents. Although only 8 per cent 
exhibited illnesses of this degree, serologic study revealed that 40 per cent 
of individuals had been infected in the course of the epidemic. Further re- 
view indicated that in addition to the 8 per cent who were known to have had 
influenza A, 17 per cent experienced what would ordinarily be included under 
the nondescript terms of “a bad cold,” “URI,” or, to use the Army termin- 
ology) “mild nasopharyngitis,” and the remaining 15 per cent appear to have 
had asymptomatic infections caused by the virus of influenza A. 

In addition to being the cause of a mild disease, it is recognized too that 
the viruses of influenza A and B are sometimes associated with severe, ful- 
minating disease reminiscent of the 1918 variety. Although a tendency has 
prevailed in some quarters to reserve the diagnosis of influenza for cases of 
this kind, it would appear from the illustration cited that it is in error to use 
the severe clinical types as the point of reference in considering the possibility 
of influenza as an etiologic diagnosis. These brief remarks are intended to 
indicate that the viruses of influenza, against which an immunizing agent is 
desired, contribute to the incidence of respiratory disease of man to a wider 
extent and with greater clinical variation than is generally recognized. 

These comments serve to indicate the nature and the extent of the clinical 
as well as the epidemiologic problems which influenza presents. 

Immunization Against the Epidemic Disease 

It would not be possible in a paper of this kind to refer to all of the work 
on influenza that contributed to the advance of the problem to its present 
state. Many fundamental investigations, which should not pass unrecog- 
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nized, were made in the interval between the early and the recent studies on 
immunization against the epidemic disease. In the final analysis, the funda- 
mental contributions were essential prerequisites for success. 

Very early in the research on human influenza, an approach to the solu- 
tion of the problem of control by methods of immunization was indicated. 
That a rise in antibody titer occurs following natural infection was demon- 
strated. It was soon discovered that similar changes could be induced arti- 
ficially by subcutaneous injections of active or inactive virus, without the pro- 
duction of disease. A variety of vaccine preparations was conceived, em- 
ploying virus contained in the lungs of ferrets or mice, in tissue culture, in the 
developing chick, and finally in the allantoic fluid of the embryo. With more 
information regarding the virus itself and with greater understanding of the 
quantitative relationship between virus dosage and immunizing effects 
knowledge was advanced. The desirability for extending to man the experi- 
mental observations made in animals was apparent. The use of human vol- 
unteers as a guide for the study of vaccinating procedures, the effectiveness 
of different preparations, and the practicability of different approaches fur- 
nished important preliminary information without awaiting the occurrence 
of natural epidemics. 

Activities were accelerated by the War. Many investigators collabo- 
rated in their efforts under the Commission on Influenza of the Army Epi- 
demiological Board to show that a practical means could be devised for con- 
trolling epidemics of influenza. The development of the vaccination studies 
of the Influenza Commission has been reviewed.® A vast amount of infor- 
mation, both fundamental and applied, was obtained. The present discus- 
sion, however, will be limited to three practical questions : ( 1 ) the nature of 
influenza virus vaccines; (2) the degree of immunity engendered; and (3) 
the duration of immunity. 

Nature oj Influenza Virus Vaccines. The vaccine employed in the trials 
to be discussed consisted of a suspension of formalin-inactivated influenza 
viruses and contained representative strains of both types A and B. The 
culture medium for the virus was the chick embryo arid the extra-embryonic 
fluids constituted the immediate source. Although these fluids are rich in 
virus, further concentration was deemed advisable in order to obviate the 
possibility of any failure that might be due to the use of insufficient antigen. 
Even though the precise dosage required was unknown, by concentrating the 
antigen it was hoped to compensate for the loss in immunizing potency for 
animals that accompanies virus inactivation. Two methods were devised for 
getting into a 1 ml. volume the quantity of virus contained in 10 ml. of extra- 
embryonic fluids of the developing chick. One method of concentration in- 
volves the collection of the precipitate formed when frozen allantoic fluid is 
allowed to thaw, and then resuspension of this precipitate, to which the virus 
is adherent, in one-tenth the original volume of the same fluid.'- ® In the other 
method the virus is permitted to be adsorbed on the red cells of the embryo 
from which it is then released by a change in temperature into a volume of 
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physiological salt solution equivalent to one-tenth the original volume of 
harvested fluid.” In the eai'ly studies of 1942-1943, vaccine prepared by 
both methods was employed. In the trials of vaccine by the Influenza Com- 
mission during the influenza A epidemic in 1943-1944, vaccine prepared by 
the red cell adsorption-elution method was used. 

In these investigations a single injection of 1 ml. was given. A second 
inoculation seems to afford no further benefit in terms of antibody level. 
The booster effect noted with other immunizing agents is not observed with 
influenza virus. The side effects or reactions accompanying the use of in- 
fluenza vaccine will be mentioned later. 

Degree of Imimmity. During the epidemic of influenza A that occurred 
throughout the United States in the winter of 1943-1944, 12,500 ASTP 
students were involved in studies conducted uniformly but independently by 
members of the Commission on Influenza in six investigating groups in dif- 
ferent parts of the country.^” In each study,”’ ” alternate individuals in 
a company received the virus vaccine, or were given a control inoculation. 
The accumulated statistics indicated that 7. 1 per cent of unvaccinated and 
2.2 per cent of vaccinated individuals were hospitalized with “typical” influ- 
enza. Expressed in another way, 3.2 times as many control persons became 
ill as did those vaccinated ; or 76 per cent of all cases occurred in that 50 per 
cent of the population that was unvaccinated. A further statement describ- 
ing the result has been that a 75 per cent reduction in attack Tate occurred, or 
that the vaccine was only 75 per cent effective.^” Although at first glance this 
may seem to be a fair statement of the efficacy of vaccination, there are certain 
essential factors that require consideration for a critical evaluation of these 
data.® It is important to point out that in a study of the prophylactic effect 
of a vaccine against an epidemic disease that is transmitted from man to man, 
special consideration must be given to the controls for the following reasons. 
If the untreated individuals are interspersed with vaccinated persons in the 
same population and if the vaccine has any effect, the controls are no longer 
untreated since their opportunity for exposure necessary to contract disease 
is reduced, to say nothing of the quantitative aspects of exposure which prob- 
ably determine severity. Thus, under such circumstances, the controls are 
not true controls since they are at a reduced risk when compared with the 
population at large. If, on the other hand, two populations are compared, 
one vaccinated and the other uiiA’^accinated, the latter could then be considered 
a truly untreated group. However, there might then be some doubt as to 
whether chance played a role, or whether the epidemic Avould have struck 
with equal force if vaccination had not been done. 

To return, then, to the estimate that vaccination was 75 per cent effective, 
this seems to assume that the attack rate in the control half of the populations 
under study was not influenced by the presence of vaccinated persons, but was 
the expected rate had vaccination not been done. Two observations which 
have a bearing on this point suggest that the assumption may be incorrect. 
(1) At the University of Minnesota ” the attack rate among 1206 individuals 
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in the study group, half of which had received influenza vaccine, was 5.9 per 
cent. This rate was “considerably lower than in certain other groups on the 
campus, in one of which an attack rate of 38 per cent was observed among 
approximately 500 men, who were living under conditions similar to those 
of the vaccinated groups.” (2) At the University of Michigan,® where the 
over-all incidence was 5.4 per cent in the study group, again one-half of which 
was vaccinated, an incidence of 20 per cent was observed in a company of un- 
vaccinated men. These data are more to the point when it is recognized that 
in the two institutions the incidence of disease in the unvaccinated controls 
was 9.06 per cent and 8.58 per cent, respectively, as compared with the 38 
per cent and 20 per cent in other comparable units in which no vaccination 
had been done. These observations strongly suggest that the incidence of 
illness recorded in the controls was influenced by the presence of an equal 
number of vaccinated persons and that the effectiveness of vaccination prob- 
ably greatly exceeds that described by a comparison of vaccinated and con- 
trols in this study. 

Certain of the investigators have suggested that an epidemic involving 
a higher attack rate would discriminate less between vaccinated and control 
populations than does a disease of low fate, and that vaccination would be less 
effective if incidence rates were 20 to 30 per cent. Again, this assumes that 
the 7 per cent attack rate represents the true rate without influence of vac- 
cination. That this assumption is open to question has just been indicated. 
In direct refutation, however, is the situation observed at the University of 
Michigan ® where in the analysis of results a division was made in terms of 
residence, since it appeared that a much higher attack rate was observed in 
one group as compared with another. The higher rates were observed in 
those companies quartered in a large dormitory, while a much lower inci- 
dence occurred in a group of similar size dispersed in 11 fraternity houses. 
In the dormitory group of 824 men, an incidence of 13.39 per cent was ob- 
served in the unvaccinated half of the population as compared to 2.66'per cent 
in the vaccinated ; whereas in the companies comprising 607 men in the 1 1 
fraternity houses, the incidence in the controls was 4.65 as compared with 
1.31 in those vaccinated. Contrary to speculations cited earlier, it would ap- 
pear that a higher attack rate would enhance rather than diminish the dif- 
ference between vaccinated and controls by affecting a relatively greater pro- 
portion of unvaccinated than vaccinated persons. A similar conclusion is 
suggested by an analysis of the antibody levels in vaccinated versus unvac- 
cinated groups, in relation to the apparent reduction in susceptibility in in- 
dividuals with higher antibody titers.® 

Earlier in this paper mention was made of the fact that in the course of an 
epidemic of influenza the infections .were manifested clinically in various 
forms, from the asymptomatic variety to the moderately severe disease. In 
the discussion thus far, incidence of disease, or attack rates, have expressed 
the amount of hospitalized illness arbitrarily called “typical” influenza. This 
is not a good term, but it expresses the idea. In the study at the University 
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of Michigan, all cases of respiratory disease occurring among the ASTP 
students were considered, including those cases that ordinarily do not come 
to the attention of physicians in private practice. It was of considerable 
interest that in this group of cases, the majority of which were afebrile or had 
oral temperatures of less than 100°, there was no difference in incidence be- 
tween controls and vaccinated when a diagnosis of “localized infection of the 
respiratory tract” or “common cold” was made. However, when the diag- 
nosis was “mild” influenza, a distinct difference between controls and vac- 
cinated was evident, altliough the difference was much less than observed in 
terms of the more severe illness similarly diagnosed. Serological study 
showed that about 90 per cent of cases hospitalized because of severity were 
influenza A, while in the dispensary group about 65 per cent were caused by 
the type A virus. Inclusion of non-influenza cases in the latter category 
would tend to reduce the difference between controls and vaccinated; how- 
ever, it is also believed that in manj' instances vaccination simply reduced the 
severity of illness and some who might have had “typical” influenza de- 
veloped the milder disease that did not result in incapacitation. 

Duration of hmnunity Folloiving Vaccination. The general opinion has 
been that the duration of effectiveness of influenza vaccination is rather short. 
It has been variously stated as being a matter of weeks or months. By and 
large such statements have been based on questionable evidence or have been 
made without due consideration of all of the factors involved. From recently 
reported studies, both i)idircct and direct evidence is available to support the 
contention that the duration of effectiveness of influenza vaccination is con- 
siderably longer than a few months, Avhen A’^accine of suitable potency is, em- 
ployed. 

The indirect evidence is as folloAvs: From studies conducted by Hirst, 
Plummer and Friedewald in New York and Hale and McKee in loAva 
during the epidemic of influenza A in 1943-1944, it Avas learned that prior 
to the seventh day following inoculation, no difference in incidence of illness 
occurred in vaccinated and control subjects. Thus, it seems that approxi- 
mately a week is required for the development of the immunizing effect. 
This phenomenon appears to coincide Avith the development of a demonstrable 
increase in specific antibody in the serum. It might be expected, therefore, 
that the degree of persistence of the increased antibody titer resulting from 
vaccination might reflect the duration of immunity, just as the appearance 
of serum antibody parallels the onset of immunity. This possibility becomes 
more plausible when it is considered that in a comparison of A'accinated and 
unvaccinated individuals Avho had corresponding levels of serum antibody, 
the probability of contracting influenza Avas of the same order.*’ It should be 
borne in mind that the antibody titers in the uin^accinated subjects must 
represent the residual effect from a previous natural exposure Avhich oc- 
curred, very probably, not more recently than three years before. The ap- 
parent identity in significance betAveen antibody produced by natural infection 
and antibody stimulated artificially by vaccination strengthens the hypothesis 
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that the measure of persistence of the increased antibody titer following vac- 
cination may indicate the degree of persistence of immunity. ' 

With this in mind let us examine the information available on the ciues- 
tion of the rate .of decline in antibody titers elevated by vaccination. Studies 
were undertaken during the winter of 1942-1943 to test the efficacy of vac- 
cination, using the same vaccine preparation referred to earlier ; that is, one 
in which virus was concentrated approximately ten-fold by adsorption from 
the allantoic fluid onto the red cells of the embryo and subsequent elution. 
The anticipated epidemic did not occur until a year later. In the interim, 
however, antibody titers were determined in vaccinated persons at intervals 
up to the onset of the epidemic one year after vaccination. The flndings 
were rather surprising in view of previous reports that the increased antibody 
titer following vaccination was fleeting and that the duration of immunity 
was brief. With respect to the serologic results, they revealed that mean 
antibody titers declined gradually from the two-week maximum, but. were 
still well above the prevaccination level at the end of 12 months. What is 
perhaps more significant, however, is the fact that, despite the general decline, 
the distribution of individual titers was still considerably above that observed 
before vaccination. The data need not be repeated here since they appear 
elsewhere. Until it becomes possible to define the exact significance of the 
various antibody levels in terms of immunity, one can only comment that, in 
the majority, the level of antibody at the end of one year was beyond the zone 
of greatest susceptibility. Thus, if level of antibody parallels the state of 
susceptibility, then the effectiveness of the vaccine employed is sufficient for 
at least one season, and perhaps longer. • 

This is supported by direct evidence gathered during the epidemic that 
occurred one year after the vaccination study was begun.^' Although the 
intention was to compare the incidence of influenza among the alternately 
vaccinated and control individuals in each of the institution wards under 
study, this was not possible because of the low incidence and sporadic occur- 
rence of disease in these groups. Fortunately, however, a sufficient number 
of wards was excluded from the immunization studies, and it was among 
these that sharp outbreaks occurred. It was therefore possible to compare 
the incidence of influenza in so-called “vaccinated” and “unvaccinated” 
wards. Striking differences were observed. There were 1319 persons re- 
siding on the 15 “unvaccinated” wards, and the incidence of influenza in this 
group was 12.4 per cent ; whereas among the 1916 persons residing on the 20 
“partially vaccinated” wards, the incidence of influenza was only 1.9 per cent. 
When considered in terms of the individual wards, it was found that the 
highest attack rate occurring among the “unvaccinated” wards was 29. 1 per 
cent; whereas among the “partially vaccinated” wards the highest rate was 
6.5 per cent. Eight of the 15 “unvaccinated” wards experienced incidence 
above 10.0 per cent, whereas none of the “partially vaccinated” wards had 
rates exceeding 6.5 per cent, and all but four had rates below 4.4 per cent. 

It would appear from these data, in terms of comparable segregated vac- 
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ciliated and unvacciiiated populations rather than in terms of vaccinated and 
unvaccinated individuals, that vaccination had a significant effect for as long 
as a year at least. To some extent this parallels the observations made in 
nature — that epidemics of influenza A do not recur at intervals of less than 
two years. It may be that the mass immunizing effect of the epidemic takes 
that long to decline. 

Reactions Accompanying the Administration of Vaccine. Reactions to 
influenza vaccine correspond in severity and character to reactions fol- 
lowing typhoid vaccine. They are primarily attributable to the virus con- 
tent.^® In the studies referred to,®’ approximately half of the vaccinated 
individuals had some complaints and about 1 to 2 per cent developed febrile 
reactions up to 101.5° F. within 24 hours of inoculation. Such symptoms 
usually last no longer than a da3^ At the site of inoculation, edema, redness 
and tenderness may develop in about 12 hours and persist for about a day or 
slightly longer. The local and systemic symptoms are related to the quantity 
of virus administered rather than to any non-virus impurities that are present. 

One word of caution is warranted, and that is the danger of anaphylactic 
reactions in persons with known egg-sensitivity, who are given any vaccine 
of egg origin. The development of sensitivity to repeated inoculations seems 
to be less of a risk or no risk at all. An adult who has once been given an 
injection of vaccine originating from an egg, and this includes a good number 
of vaccines, is much less likely to have an acute reaction than one who is to 
have his first inoculation. 

With respect to age variations, influenza vaccines of the degree of concen- 
tration spoken of here are practically untried in any significant series of chil- 
dren. The indications at present are that it must be used with care, and sys- 
temic reactions suggest that smaller dosages may be advisable. 

Discussion 

On the basis of the results of these studies carried out by the Commission 
on Influenza, the Surgeon General directed that plans be made to vaccinate 
the entire Army in the fall of 1945, using vaccine prepared in the same man- 
ner as that employed in the field studies. For the first time development of 
mass production as well as mass immunization with influenza vaccine was 
involved and was accomplished successfully. 

In November and December 1945, a widespread epidemic of influenza B 
occurred. The program of vaccination of the Army provided the extraordi- 
nary opportunity for observing its effect on a large scale. Through a com- 
bination of circumstances at two universities it was possible to make 
careful comparisons between fully vaccinated groups of Army students and 
comparable groups of unvaccinated individuals. Under these conditions the 
ratio of cases, vaccinated versus unvaccinated, was 1 to 9. At one of the uni- 
versities the incidence of hospital admissions for respiratory disease was 1.1 
per cent among 600 vaccinated men, whereas among the 1100 unvaccinated 
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men it was 9.9 per cent. Moreover, infections of mild degree occurred in a 
high proportion of the imvaccinated group and almost not at all in the vac- 
cinated group. Although it might be said that the vaccinated group escaped 
the epidemic by chance, it should be pointed out that results at both institu- 
tions were consistent and that these observations reflected the general trend 
in the vaccinated Army as compared with other comparable groups where 
vaccination had not been employed. 

In view of certain impressions which have been created, one can comment 
that neither the results nor the program adopted by the Army was dependent 
upon the preparation of vaccine by Sharpies’ centrifugation. Little or no 
centrifuged vaccine was used in the Army vaccination program of 1945. 
Actually, the centrifugation studies to which this refers did not come to 
light until after the results of the successful field trials against influenza A 
had been achieved. Evidence obtained thus far does not support the a priori 
contention that the more highly purified vaccine produces fewer reactions nor 
that it is a more effective antigen. 

Although incontrovertible evidence is now available that .the resistance 
of man to infection by the viruses of influenza A and B can be enhanced, it 
is also evident that the problem of controlling epidemics of influenza by 
means of immunization cannot be approached only from the viewpoint of 
affording individual protection. It is clear that the individual influences the 
mass effect, and that the mass effect influences the individual response. The 
problems of the future are to devise means for enhancing “ and prolonging 
individual protection and .fo extend our present knowledge into the field for 
the purpose of establishing the minimum requirements for preventing the 
epidemic phenomenon. When the latter has been accomplished, it may be 
found that the requirements for individual protection need not be as rigid as 
is assumed at present. Until such time, it would appear advisable to suggest 
that the protection of individuals should be practiced. 
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HEPATIC INSUFFICIENCY. I. PATHOPHYSIOLOGY 
AND CLINICAL ASPECTS * 

By S. S. Lichtmax, M.D., F.A.C.P., Nerv York, N. Y. 

Exposure to exotic diseases and infectious hepatitis of members of the 
armed forces necessitates reevaluation of concepts of hepatic insufficiency by 
physicians. Recognition of relative hepatic insufficiency is not on a par with 
the diagnosis of insufficiency in other organs, and many physicians do not 
concern themselves with the liver until overt jaundice appears. Sensitive 
biochemical methods reveal that impaired liver function is far more common 
than previously suspected. The immense recuperative power of the liver 
masks the insufficiency until the parenchyma fails to eliminate bilirubin. 

Mass wartime experience has firmly established the clinical and bio- 
chemical attributes of hepatic insufficiency in cases of hepatitis.^”® The 
similarity of biochemical, clinical and pathologic data in icteric and non- 
icteric phases of the disease has given impetus to the recognition of hitherto 
unrecognized forms of hepatic failure. Clinical endeavor has long been 
directed to the detection of concealed liver disease. Now thousands recov- 
ered from infectious hepatitis form a fruitful group of subjects to study the 
aftermath of this disease in relation to the development of hepatic insuffi- 
ciency. 

The quest for a single miracle test of liver function disturbance is now 
fully recognized as futile. The need for the use of a combination of suitable 
tests for assessment of hepatic failure is appreciated. Random choice of a 
battery of tests may also fail of this purpose. A careful selection of tests is 
indicated. A fixed group of tests may be recommended for general screen- 
ing purposes. The proper selection of tests for investigative and clinical 
problems depends on the type and stage of hepatic insufficiency. The uses 
and limitations of the tests are determined by these factors. Specific physio- 
logic defects determine the clinical aspects of liver failure. The stages of 
progressive failure must also be recognized. The proper selection of the 
laboratory tests is guided by the clinical evaluation of the symptoms and 
signs of liver failure in terms of type of pathophysiology and grade of liver 
insufficiency. These phases of the subject are developed in the following 
material. The methods of clinical diagnosis and the principles of treatment 
of liver insufficiency will be presented at a later date. 


The Clinical Attributes of Hepatic Insufficiency 

The symptoms and signs of hepatic insufficiency are often vague and 
correspond to those of many systemic diseases. In many instances they are 

* Based on Lectures on the Pathophysiology of the Liver, delivered at the Cornell Uni 
TCrsity Mediral College, Department of Physiology, November 23, 1945, and on the Clinical 
Asp^ts of Hepatic Insufficiency, in die Blumenthal Auditorium, the :Mount Sinai Hr.cnit-,1 
April 3, 1946. Received for publication June 29, 1946. ^ ^ ’ 
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secondary effects upon the liver. For example, a large share of digestive 
complaints present in heart failure are referable to impaired hepatic circu- 
lation, and liver disturbance maj’^ develop with menstruation, anesthesia, 
coryza, thyrotoxicosis, malaria, infectious mononucleosis, pneumococcus in- 
fections, trench foot, amebiasis, burns treated with tannic acid, and after 
sulfonamide therapy. 

The clinical picture of hepatic insufficiency is found in publications deal- 
ing with fatty liver,'* infectious hepatitis, subacute diffuse liver necrosis.^” 
The clinical aspects of the compensated and decompensated stages of cir- 
rhosis “ contribute further to the picture of liver failure. Pre-icteric symp- 
toms are present in 50 to 00 per cent of subjects with hepatitis and liver 
atrophy. Large numbers of cases of toxic and infectious hepatitis, however, 
go undetected because jaundice never develops or remains subclinical. 
Hepatic insufficiency is studied to advantage in this type of clinical material. 
Great dependence is placed on biochemical determinations to gauge the state 
of activity of the latent disease process. 

The symptoms and signs encountered in ])re- and post-icteric forms of 
hepatitis are representative of other forms of hepatic insufficiency. Pro- 
found anorexia, nausea and vomiting occur. Constipation and diarrhea are 
the rule, normal bowel movements exceptional. Epigastric distress, when 
present, is aggravated by exertion; a sudden jog or motion induces a sharp 
pain that radiates backward to tiie lumbar region. Most patients complain 
of great fatigability, mental depression, and low-grade bifrontal headache. 
A layman will describe the individual as being lazy and tired. There is dis- 
proportionate dyspnea on slight exertion. Each outbreak of hepatitis seems 
to be characterized by some distinctive features. In one group that followed 
vaccination, fatigue, depression, anemia and dermatitis were common. 
Some epidemics were marked by prodromal chills, fever and lymphadenop- 
athy. Hepatomegaly varied in incidence.' Some observers stressed nor- 
mal size of spleen and liver. Itching was present in 5 per cent of cases dur- 
ing the pre-icteric phase in one group. Neurological complications have 
been emphasized in reports.^"’ 

The symptomatology of latent liver disease often resembles that of 
chronic exhaustive states, so that a diagnosis of psychoneurosis ® is often 
entertained until jaundice appears. Patients who attempt physical activity 
find themselves unequal to the task. Jaundice may become apparent for the 
first time, reappear, or become accentuated. In military service the symp- 
toms of masked subsiding hepatitis were labeled as neurasthenia, and indi- 
viduals bearing them were credited with seeking easy assignments. Fatigue, 
exposure, emotional stress or actual trauma precipitated manifest jaundice, 
disclosing the latent hepatic insufficiency. It was most likely persistence of 
the disease, rather than a recurrence. 

The absence or subsidence of jaundice may lead to clinical misconceptions. 
Although jaundice is important in focusing attention on the liver, its dis- 
appearance must not be assumed to mark cessation of liver damage. It is 
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difficult to determine the abatement of hepatitis without laboratory aids. 
Although hepatitis subsides rapidly in most individuals, a low-grade process 
may persist for months or years in some. Jaundice may reappear periodi- 
cally during periods of physical or emotional distress. In about 0.2 to 0.5 
per cent of cases, depending on the severity of the epidemic, hepatitis goes on 
to acute hepatic necrosis. It has been estimated in different series that 6 to 
32 per cent of cases of cirrhosis result from infectious hepatitis with slow 
progression of the lesion. The recital of the latency and progression of the 
liver disease in significant numbers of individuals emphasizes the importance 
of recognition of hepatic insufficiency as a major clinical task. 

Despite the varied symptomatology of hepatic insufficiency several clini- 
cal patterns are delineated. Jaundice and hepatosplenomegaly are common 
features. The associated symptom-complexes fall into at least five cate- 
gories : 

1. A clinical picture simulating a generalized infection, ‘grippal’ in nature, 
with its recovery phase of post-grippal asthenia. The presence of chills may 
arouse suspicion of cholangitis. 

2. An enteric form in which gastrointestinal disturbances predominate. 
Anorexia, distaste for food, epigastric discomfort and intestinal motility dis- 
turbances are the chief complaints. 

3. Neurologic-neuropsychiatric forms, marked by meningeal irritation, 
peripheral nerve disease, neuromuscular, neurocirculatory, and psycho- 
neurotic complaints. 

4. A nutritional deficiency state, evidenced by anemia, malnutrition, ten- 
dency to bleeding into the skin and from mucous membranes, weakness, sub- 
vitaminosis. 

5. Cases marked by the clinical manifestations of portal failure : ascites, 
gastrointestinal bleeding, and dilated venous collaterals. 

Applied Physiology 

Unfortunately, there is no single index or test to gauge the competency 
of the liver. Study of hepatic insufficiency by biochemical and pathologic 
correlation, however, suggests four general considerations : 

1. Reduction in efficiency is not symmetric : one or more functions can be 
severely impaired and others remain normal. 

2. Hepatic insufficiency can exist without demonstrable histologic 
changes. 

3. Hepatic reserve allows destruction of a major fraction of the cells 
without evidence of insufficiency. But relatively minor damage, involving 
all the cells, impairs functional efficiency. 

4. Clinically, therefore, the symptoms of hepatic insufficiency may persist 
long after the last biochemical evidence of impaired function can be demon- 
strated. Hepatosplenomegaly may, in turn, persist long after both the symp- 
toms and impaired function are no longer apparent. 
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The Types of Functional Failure 

Study of changes in hepatic function involves consideration of three ele- 
ments : The first is a defect in the parenchymal cell itself. The second is a 
vascular defect that limits portal and arterial flow ; and the third element is 
the failure of biliary drainage. Fulminating disease in the parenchymal cell 
may result in necrobiosis, while vascular insufficiency tends to produce 
atrophy. 

Acute yellow atrophy is, in reality, acute, diffuse necrosis with loss of 
cellular units. The shrinking of liver size, following portal failure, readily 
results from atrophy of parenchymal units, nourished principally by unmixed 
portal blood. Prolonged disease of the parenchymal cells with the resulting 
change in architecture is usually followed by vascular failure. Thus, one 
finds combined defects where the disease is of long standing. 

The metabolic functions of the liver are usually considered from the view- 
point of the foodstuff acted upon — namely : carbohydrate, protein, or fat, and 
not from the viewpoint of the mechanism of the function. The functions 
result from a chain of interrelated reactions. A single type of cell performs 
innumerable functions. Efficiency is secured by reducing the number of 
enzyme systems to a minimum. The so-called detoxication mechanism of 
the liver is not necessarily purposeful. The liver does not have a fixed 
formula ready for every new chemical presented to the body. Substances 
arriving through the portal circulation are treated in accordance with their 
chemical resemblance to physiologic substances. The liver acts as a barrier 
against toxic products formed in the intestine. Substances may be con- 
jugated or oxidized. There is a common exchange of mechanisms for 
handling substances. 

Many of the so-called toxic substances exert a deleterious action mainh- 
by virtue of the fact that they resemble a nutrient and exclude that nutrient 
from being utilized by the cell. Furthermore, such antimetabolites may oc- 
cupy a strategic crossroad, so to speak, and blockade a number of functions 
which -utilize a key enzyme system.^* Because of this the liver may be de- 
ficient in some functions, yet show normal efficiency otherwise. 

1. Hepatic Insufficiency of Parenchymatous Origin. Congenital defects 
may provide situations which contribute to our knowledge of metabolic 
mechanisms. Cases have been reported of individuals who have inborn de- 
ficiencies that result in impairment of isolated liver functions. Von Gierke 
described a condition in which there was an unusual accumulation of glyco- 
gen in the liver. Most recent evidence suggests that it is due to an intra- 
cellular disturbance of the phosphorylase-phosphatase system which balances 
the synthesis and disintegration of glycogen in the liver. In another rare 
disease, chronic hypergalactosemia, the liver is unable to convert galactose 
to glycogen. The resulting galactosuria, hepatosplenomegaly, anemia, and 
albuminuria are diminished or lost when lactose and galactose are withheld 
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The presence of excess galactose in the blood inhibits glycogenolysis and 
produces hypoglycemia. 

A condition in which there is an inborn defect in the excretion of bilirubin 
by the hepatic cells has been described as a constitutional hepatic dysfunc- 
tion or familial hyperbilirubinemia.^" Except for the periodic episodes of 
jaundice which these patients demonstrate, there has been no evidence of pro- 
gression of the disease. 

2. Hepatic Insufficiency Resulting from Circulatory Changes in the Liver. 
It has been pointed out that, in addition to the inherent functional- ef- 
ficiency of the parenchymal cell, the ultimate work performed is conditioned 
by the competency of the hepatic vascular elements and biliary passages. 
The. relation of the double afferent blood supply to the hepatic architecture 
and the portion of the lobule nourished by portal vein and both portal vein 
and hepatic artery in the normal and diseased liver have been the subject of 
extensive study. Although the function of the hepatic cell itself is important 
in acute hepatitis and acute necrosis, with the development of cirrhosis in 
the more chronic forms of liver disease, the threat from the vascular lesion 
becomes preeminent. The prognostic significance of reduction of portal flow 
was accented by Mann’s demonstration of the need of portal flow as a 
stimulus for regeneration.^® Failure of the portal circulation, with portal 
hypertension, causes prehepatic deviation of nutrients into the caval circu- 
latory system. The resulting nutritional deficiency produces secondary liver 
atrophy, comparable to that resulting from an Eck fistula. The hepatic cells 
become increasingly dependent on the blood from the hepatic artery, thus 
losing the reciprocal control of portal flow. Loss of this sluice mechanism 
changes conditions so that the parenchymal cell functions continuously in- 
stead of intermittently. When the lesion progresses and impedes hepatic 
artery flow, irreversible parenchymal failure obtains. 

3. Hepatic Insuffiiciency of Bile Duct Origin.* The metabolism of the 
bile pigments and their relation to hepatic insufficiency will not be discussed' 
here. The defect lies in the liver cell or the channels leading bile from the 
liver. Resorbed stercobilin also enters into consideration in the problem of 
liver insufficiency. 


The Grades of Functional Failure 


It would be convenient if a solitary function was the first to be sacrificed 
in hepatic failure. But experience gained in the laboratory and clinic dis- 
claims uniformity in the first function to lose efficiency as the liver becomes 
insufficient. The next best approach is to group the functions with reference 
to the order in which they are lost as the liver becomes progressively insuf- 
ficient. The first group includes those functions which are affected when 
the damage is minor; the second when it is intermediate; the third when the 
damage is marked. In this third group functional deficiency is detectable 


, , ’T*}' role played by the Kupffer-stellate system in tlie patliogcnesis or clinical a<;nprf. 
of hepatic insufTicicncy is important but awaits clarification. ^ ^ aspects 
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only after marked damage is present; changes in this group are of especial 
prognostic significance. The arrangement, however, is subject to modifica- 
tion by the mechanism underlying tlie production of tlie insufficiency. Ob- 
struction of the biliary tract, porto-caval shunt, bacterial or viral damage to 
the hepatic cell, functional overload, or blockade of the enzyme system may 
modify certain groups of functions. Attempts to differentiate intrahepatic 
and obstructive jaundice by tests are limited in value because establishment 
of biliary obstruction for any length of time usually produces hepatic cell 
dysfunction, yielding dissociated results. 

I. T/ie Funchons Modified in Relatively Minor Hepatic Insufficiency 
(table 1 A). 

1. The production of bile salts is among the early functions disturbed in 
liver cell injury. It is important to determine the cholic, desoxycholic, and 
conjugated forms, separately. The functions of synthesis, reclamation, con- 
jugation and destruction all affect the level of excretion in the bile and urine 
and the blood level. There is evidence of production of abnormal types of 
bile salts in disease conditions. 

2. Glucuronic acid production is diminished early in hepatic insufficiency. 
Alcohols, ketones, alkaloids and phenols are conjugated with glucuronic acid 
in the liver. 

3. The ease of the determination of bilirubin in body fluids and the al- 
teration of its solubility, diffusibility and reactivity after action by the liver , 
have encouraged extensive study of this substance. Because of the hepatic 


'I'.XBLE I 

The Grades of Hepatic Insufficiency 

A. Liver Dysfunction in Minor Grade Insufficiency 

Bile salt synthesis 

Glucuronic acid production and synthesis 

Detoxication mechanisms; organic substances 

Glycine synthesis 

Glycogen synthesis and storage 

Plasma protein synthesis; electrophoresis changes 

Bilirubin e.xcretion 

Bromosulfothalein excretion 

B. Liver Dj^sfunction in Moderate Grade Insufficiency 

Blood cholesterol; total and ester fraction 
Prothrombin-vitamin K response 
.Alkaline phosphatase blood level 
Carotene-vitamin A sjmthesis, storage 
Thiamin-niacin metabolism 
Water metabolism 
Blood glucose homeostasis 
Estrogen inactivation 
Lipid mobilization and metabolism 
■ ' Iron-copper storage and utilization 

C. Liver Dysfunction in Severe Grade Insufficiency 

Deamination of amino acids 

Glycogenolysis-neoglucogenesis 

Ketone body formation 

Electrolyte imbalance 

Blood volume control; pulmonary edema. 
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reserve, the ability to excrete an overload of bilirubin injected intravenously 
becomes impaired before an increase in the blood level is clinically manifest. 
Hence early diminished function can be demonstrated by the bilirubin tol- 
erance test. The production of bilirubin is a function of the reticulo-endo- 
tbelial system, and while the Kupffer cells participate in this, the parenchymal 
cell is involved in its excretion. Isolated excessive production of bilirubin 
theoretically does not produce jaundice, but, in clinical experience, hepatic 
damage soon ensues and clinical icterus results. This development of hepatic 
insufficiency with excessive bilirubin excretion explains the clinical limita- 
tions of the van den Bergh test, as compared with the theoretical considera- 
tions underlying this procedure. 

4. The ability of the liver to excrete foreign dyes and pigments is also 
diminished early in hepatic insufficiency. Here again the presence of biliary 
obstruction will alter the interpretation of modified excretion. A variety of 
dyes are used b}^ roentgenologists in visualization of the gall-bladder. The 
dye is administered by mouth, excreted by the bile, and concentrated in the 
gall-bladder. It is assumed that there is no hepatic insufficiency when a non- 
functioning gall-bladder is reported. 

5. The so-called detoxication of some substances by the liver is dimin- 
ished early in hepatic insufficiency. When cinchophen is administered by 
mouth, a portion is excreted in the urine as an intermediary oxidation prod- 
uct known as oxycinchophen. When the liver is insufficient the portion 
excreted as oxycinchophen increases. The ease of measuring the oxycincho- 
phen and the fact that it is an intermediary step in the detoxication of cincho- 
phen recommend this test. 

6. The liver performs many functions essential in the protein economy. 
Although the exact mechanism of the storage of protein by the liver is not 
known, it is known that it is one of the functions that may be lost early in 
hepatic damage. There have been no reports of the injurious effect of ex- 
cessive storage of protein in the liver, such as have been described for fat and 
glycogen. The role of the liver in the synthesis of the plasma proteins has 
been the subject of extensive study. The site of albumin synthesis has not 
been established, but there is no doubt that the major fraction is derived in 
the liver. The relative concentrations of the various protein constituents of 
plasma change early in hepatic insufficiency. Although these cannot be de- 
termined biochemically until the stage of insufficiency has progressed, sen- 
sitive physical methods such as electrophoresis reveal the early changes. 
These account in part for the applicability of various non-specific tests such 
as the Takata-Ara, cephalin-cholesterol flocculation, Weltmann coagulation, 
colloidal gold, and thymol turbidity reactions as tests of liver dysfunction. 

7. The rate of synthesis of glycine is diminished early in hepatic in- 
sufficiency. This may be tested by determining the rate of conjugation of 
the glycine with benzoic acid as indicated by the excretion of hippuric acid. 
After oral ingestion of sodium benzoate one must take into account its rate 
and completeness of absorption, the availability of glycine for conjugation 
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and the ability of the kidney to excrete the hippuric acid formed. Studies in 
which sodium benzoate and an excess of glycine have been injected intra- 
venously have indicated that it is the synthesis of the glycine that is the limit- 
ing factor and not the rate of conjugation. Furthermore, a fraction of the 
benzoate is conjugated with glucuronic acid and excreted in the urine. Be- 
cause of alternate pathways of conjugation, conclusions drawn from the ex- 
cessive excretion of hippuric acid are subject to criticism. Although the 
kidney of normal individuals can excrete hippuric acid at two to three times 
the rate necessary, interpretation in individuals with damaged kidneys is 
hazardous. 

8. The ability to store glycogen is diminished as hepatic insufficiency 
develops, but this is not easily measured. The function that can be estimated 
is the rate at which the various sugars are utilized or converted to glycogen. 
If one wished to name them in order of the ease with which they are con- 
verted to glycogen, levulose would be first, then glucose, and galactose last. 
D-lactate is converted to glycogen with greater ease than the sugars. The 
normal amount of lactate produced by metabolic processes can be utilized 
easily in minor hepatic insufficiency, and the blood lactate level does not rise. 
1 o show that there is a diminution of the ability of the liver to utilize lactate, 
a larger amount must be injected intravenously. When there is advanced 
liver damage the blood lactate does rise without a test with an overload. 
There are so many factors in the utilization of glucose that one would have 
to use tagged glucose to determine its utilization. 

II. Intcnnediate Group of Functions — Those Which Arc Impaired as 
Liver Injury Progresses (table 1 B). 

1. When hepatic insufficiency is present the cholesterol and cholesterol 
ester content of the blood is diminished. However, in some varieties of toxic 
hepatitis and in the regenerative phase of hepatitis they may be elevated. In 
the present state of our knowledge, explanations of the lipid levels in the 
blood in hepatic disease fo^ow circumstantial reasoning. Marked elevation 
of all the lipids of the blood is encountered in cases with long-standing stric- 
ture of the common duct, in which there is also marked liver damage. 

2. Damage to the parenchymal cell is marked by inability to utilize 
vitamin K. In biliary obstruction, vitamin K may not be absorbed because 
of the lack of bile, and a diminished synthesis of prothrombin may result. 
When the parenchymal cell is damaged, the liver cannot synthesize prothrom- 
bin, even in the presence of adequate intake of vitamin K. The mechanism 
by which vitamin K regulates the synthesis of prothrombin is not known. 

3. The serum alkaline phosphatase is elevated in obstructive jaundice, 
and it is normal or slightly elevated in parenchymal injury. However, in 
some cases of toxic hepatitis, such as follow arsphenamine administration, 
there is a marked elevation of the phosphatase. It is known that phospha- 
tase is excreted in the bile and that there is a slight rise in the blood phos- 
phatase after hepatectomy in dogs. The actual role of the parenchymal cell 
in phosphatase regulation is not known. Histochemical study of sections 
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of liver tissue shows a decrease in the phosphatase activity during hepatic 
necrosis. The activity is increased after starvation or protein depletion. 

4. In hepatic insufficiency there is a reduction in the conversion of caro- 
tene to vitamin A. The vitamin A is stored in the Kupffer cells of the liver. 
Hence, when the liver is insufficient, the blood level of vitamin A may be low, 
the tolerance curve flat, and the dark adaptation reduced. In liver damage, 
limitation of the storage of vitamin C and thiamin has been noted. 

5. The liver is involved in the regulation of water balance, and a defect 
in the ability to excrete added water by way of the kidney is noted in patients 
having hepatic insufficiency. 

6. The part played by the liver in the regulation of the blood sugar is 
disturbed in hepatic insufficiency. In some cases there is hypoglycemia and 
a flat glucose tolerance curve, whereas in others there is a diabetic picture. 
It will be recalled that when synthalin was used in the treatment of diabetes, 
it was found that the reduction of blood sugar was the result of damage to 
the liver. Hyperglycemia and an elevated glucose tolerance curve are some- 
times seen in hepatic insufficiency, simulating diabetes. If injury to the 
hepatic cells continues, hypoglycemia results. 

7. There is a diminished destruction of estrogens in hepatic insufficiency. 
This probably accounts for the gynecomastia and testicular atrophy that is 
sometimes noted in cirrhosis of the liver.^® Normal male patients will ex- 
crete about 10 per cent of an intramuscular dose of estrogen, whereas male 
patients suffering from cirrhosis of the liver may excrete up to 80 per cent 
of the injected quantity. It has been suggested that the liver also inactivates 
progesterone. 

8. In some instances the injured liver loses its ability to discharge its fat, 
and although the lipotropic substances — choline, methionine, and lipocaic — 
aid in the prevention of fat deposition, they may fail to influence the injured 
liver laden with fat. 

III. Functions Which Are Modified When Hepatic Insufficiency Is 
Marked (table 1 C). 

These functions are fundamental to survival and are preserved as long as 
possible. Studies of the functions that are impaired early in hepatic damage 
are applicable in vivo ; the functions that are impaired after marked damage 
can be studied in liver slices and isolated, perfused livers. It will also be 
observed that the latter functions are more fundamentally inherent in the cell 
and older phylogenetically. 

1. Amino acids are deaminated in the liver with insignificant amounts 
deaminated in the kidney and intestinal musculature. Since the ammonia 
that is split off is not utilized, it is combined with carbon dioxide in the liver 
to form urea. In man, urea synthesis is limited to the liver. Both of these 
functions are impaired when hepatic insufficiency is advanced. The amino 
acid content of the blood may be elevated and the urea content diminished 
m advanced cirrhosis or acute liver atrophy. The tyrosine, found in the liver 
during liver autolysis, has been attributed partly to failure of deamination 
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Table II 


The Pathophysiology of the Common Symptoms and Signs of Hepatic Insufficiency 


Clinical Symptom, Sign 

Parenchymal Failure 

- Vascular Defect 

Biliary Failure, Stasis 

■ 

A. 

Primary Parenchymal Defect 


Anorexia 


+ 





Fatigability 


+ 

— 

— 

Myasthenia 


+ 

— 

— 

Myalgia \ 

Arthralgia / 


+ 

— 

— 

Dyspnea 


+ 

— 

— 

Constipation! 

Diarrhea / 



- 

- 

Acneform rash 


+ 

— 

— 

Anemia 


+ 

— 

— 

Fetor hepaticus 


+ 

— 

— 

Hepatic Coma 



— 

_ 

Mental Depression 


+ 

— 

— 

Plasma Protein Changes 





Hypoproteinemia 

Hyperglobulinemia 

Electrophoresis 

Pattern Changes 
Ceph.-Chol. Flocculation 


+ 

1 


Reaction 

Colloidal Gold 

Thymol Turbidity 






B. Primary Vascular, Circulatory, Hemodynamic Defect 


Splenomegaly 



+ 

— 

Ascites 

— 

+ 

— 

Venous Collaterals 

Caput Medusae 1 

Esophageal Varices [ 

i 

+ 


Hemorrhoids J 

Venous Bruit 

Epigastrium 

— 

+ 

- 

Hematemesis 

— 

+ 

— 


C. Primary Biliary Stasis or Failure 


Xanthelasma 

Pruritus 

— 

- 

+ 

+ 

Nyctalopia 

— 

— 

+ 

Osteomalacia! 

Osteoporosis / 

— 

i 

+ 

Constipation! 

Diarrhea / 

— 

- 

+ 

Steatorrhea 

— 

- 

+ 

Bleeding tendency 

— 

— 

+ 
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Table II — Continued 


Clinical Symptom. Sign 


Parenchymal Failure 


Vascular Defect 


Biliary Failure, Stasis 


D. Parenchymal-Vascular Defects 


Spider Angiomata 





Edema 

i 

- 


Generalized 1 

Pulmonary / 

+ 

+ 

1 

- 

Hypervolemia 


+ 

— 

Hypoproteinemia 

-b 

+ 

- 

E. 

Parenchymal-Biliary Defects 


Jaundice 

+ 

- 

+ 

Steatorrhea 

+ 

- 

-1- 

Epigastricl 

Distress J 

+ 

- 

-b 

Pruritus 

+ ! 

- 

+ 

'Cholemia’ 

+ i 

- 

-b 

Bleeding Tendency _ ) 
Hypoprothrombinemia / 

+ 

- 

+ 


but mainly to autolysis of hepatic tissue. Intravenous injection of tyrosine 
or casein hydrolysate in suitable amounts, when deamination is inefficient, 
is followed by amino acid retention in the blood. The specific dynamic ac- 
tion of protein digestion is reduced late in liver injury. By the same reaction 
employed in converting the ammonia derived from deamination, the liver 
filters out the ammonia formed in the intestine and converts it to urea. Ele- 


vation of the blood ammonia in cirrhosis of the liver is disproportionate to 
the degree of failure of urea synthesis, because some ammonia passes by the 
liver via the porto-caval shunt. 

2. The conversion of glycogen to glucose by the liver persists even in 
severe liver injury. Except in von Gierke’s disease, amylase activity con- 
tinues in the liver even after death. The hypoglycemia of terminal phases 
of liver disease is due to glycogen poverty. 

3. The ability to oxidize fatty acids to ketones is not altered until late in 
hepatic insufficiency. 

4. The regulation of electrolyte balance by the liver is disturbed' iiT ad- 
yanced W disease. Similarly the part it plays in fluid balance is dimin- 
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The Clinical Aspects oe Thinctional Defects 

One functional defect, or two t3?pes of defects, may combine and produce 
the symptoms and' signs of liver failure. The common symptoms and signs 
of liver disease have been correlated with the physiologic defects from which 
they likely arise (tables 2 a, 2 b, 2 c, 2 d, 2 e). 

Summary 

Wartime experience with infectious hepatitis has increased the signifi- 
cance of liver disease in clinical practice. The fact has been brought home 
that jaundice is merel}’^ one easily visible sign of liver disease. Serious forms 
of liver damage occur without overt jaundice. Early recognition and suit- 
able treatment of hepatic insufficiency favor remission of the disease process. 
Relapses readily occur and lingering forms of hepatitis have been reported. 

The symptoms and signs of liver insufficiency have been reviewed and 
classified. 

Hepatic insufficiency, unfortunately, cannot be detected by a single test 
or procedure. The need for more elaborate measures is recognized. To 
meet this, pathophysiologic disturbances have been analyzed with an eye to 
bringing the laboratory procedures into closer agreement with the common 
clinical symptoms and signs of liver failure. 

The fundamental types of physiologic defects underlying hepatic insuf- 
ficiency have been enumerated. The functions of the liver have been graded 
according to progressively increasing degrees of failure — namely: minor, 
moderate, severe. 

The symptoms and- signs of liver disease have been tabulated according 
to their pathophysiologic mechanisms. 

The ready clinical recognition of hepatic insufficiency is rapidly approach- 
ing realization. Tests and procedures for the detection and estimation of the 
various types and stages of.hepatic insufficiency are available, and appropriate 
selection is guided by the knowledge of individual types of physiologic de- 
fects, the grades of liver failure and their connections with the common symp- 
toms and signs of liver disease. 
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COLORADO TICK FEVER * 

By Lloyd Florio, M.D., Dr. P.H., Edward R. Mugrage, M.D., F.A.C.R, 
and Mabel O. Stewart, Denver, Colorado 

Introduction 

In 1930 Becker ^ described a disease lie called Colorado tick fever, which 
up to that time had been assumed to be a mild form of Rocky Mountain 
spotted fever. The only experimental basis for this differentiation was that 
he could not obtain symptoms nor the typical scrotal reaction of Rocky 
Mountain spotted fever in guinea pigs following inoculation of blood from 
these cases. In 1940 Topping, Cullyford and Davis " undertook a systematic 
study of Colorado tick fever. They found it to be apparently associated 
with the bite of the wood tick, Dermacenfor andersoni Stiles' as postulated 
by Becker, but did not prove this. Neither were they able to transmit the 
disease to animals nor determine the etiological agent. Their studies con- 
vinced them that Colorado tick fever was of frequent occurrence in Colorado. 
It has also been reported in other Western states. 

Clinical 

The individual with Colorado tick fever has always been in a tick infested 
area four to six days before the onset of symptoms. Usually a tick is found 
attached to the body. Prodromata are lacking as the disease has a sudden 
onset ushered in by chilly sensations. Generalized aching of the entire body 
with headache, deep ocular pain and lumbar backache are the prominent 
symptoms. Photophobia, anorexia, nausea and sometimes vomiting are a 
part of the syndrome. With the onset of symptoms, the temperature begins 
to rise, reaching its height of between 102 to 104° F. within 24 hours. There 
is a concurrent increase in the pulse rate. This attack lasts approximately 
two days to be followed by a symptom free phase of like duration. The 
temperature is usually subnormal during the remission. The second at- 
tack is like the first but may last a day longer. Either attack may be more 
severe than the other. Although this is the usual pattern, the attacks and 
remission may vary from one to four days. Single and triple attacks have 
been recorded, but these are rare. Physical examination reveals only a 
mild erythema and slight conjunctival injection. There is no exanthem. 
Complications or deaths have never been recorded. Treatment is symp- 
tomatic. For several days following the disappearance of symptoms, the 
individual ma}^ feel weak and tired, but is usually able to resume normal 
activities. 

* Read at the Twenty-Seventh Annual Session, American College of Physicians, Phila- 
delphia, May 13-17, 1946. 

From the Department of Public Health and Laboratory Diagnosis, University of 
Colorado School of Medicine, Denver. 
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The significant laboratory findings are limited to the leukocytes. Typi- 
cally the white blood cell count falls to between 2,000 and 3,000 cells per 
cubic millimeter, the lowest count being reached during the second attack. 
All types'of tlie white blood cells are reduced in absolute numbers with the 
exception of the monocytes. There is a shift to the left in the granulocytes. 
The band forms may outnumber the segmented cells when the count is lowest. 
The white blood cell picture gradually returns to normal in four to seven days 
following clinical recovery. 

Figures 1, 2 and 3 show the significant findings in three cases of this 
disease. 



IQS. 





- 



Muscle and. Joint F^in 

White Male 

1103. 

a 

CASE 1 

A 

Con j'unctival Injection 
Beep Ocular Bain 

Age 25 
Incubation. 

3 oLaqS 

ttot. 



K Headache. 

A A ) \ Anorexia 
\J \l \ Erythema 


97. 



V 


Leucocytes in 
Thousands pen ctnm 

Seymenters % 

Band Forms % 
Lymphocytes % 
Monocytes % 
Eosinophils °/o 
Basophils % 


/ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4r75 

530 

455 

375 

340 

245 

290 

400 

500 

580 

62 

47 

42 

S2 

39 

41 

37 

37 

42 

37 

14 

23 

18 

23 

32 

30 

23 

IS 

9 

Z 

14 

20 

32 

20 

21 

25 

35 

42 

40 

51 

d 

10 

8 

5 

8 

4 

S 

6 

6 

6 


I 1 
1 


Fig. 1. Colorado tick fever in an experimental subject. 


A Statement of the Problems 

Although Becker and others were convinced that Colorado tick fever 
is a distinct disease entity, the fact that it is probably transmitted by the same 
vector as Rocky Mountain spotted fever caused the feeling to persist that it is 
a mild form of this disease. Because of its striking clinical and hematologi- 
cal similarity to dengue, certain investigators suggested the possibility that 
Colorado tick fever is tick-borne dengue. Before the question of these re- 
lationships could be settled, it was necessary to determine where the in- 
fectious agent might be found. It would then also be possible to make fur- 
ther studies as to immunity, transmission to an experimental animal etioloffv 
and the mode of spread. , ’ ^ 
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Fro. 2. A naturally acquired case of Colorado tick fever. 
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Fig. 3. A naturally acquired case of Colorado tick fever. 
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Experimental Results 

Human volunteers were used in an attempt to find the infectious agent. 
Sera taken from natural instances of the disease during the first or second 
attack caused typical Colorado tick fever when injected subcutaneously 
into these volunteers. A later experiment also proved the agent to be 
present in the blood during the remission.'* Successive human to human 
transfers, the longest being a series of six, did not seem to increase or de- 
crease the virulence of the disease although the incubation period was. 
usually three instead of four to six days. It was during this phase of the 
work that the changes in the differential distribution of the white blood 
cells were first noted, a fact previously unrecorded. 

There are no reports of an individual having the disease a second time. 
In order to test the immunity, three of the original volunteers were rein- 
oculated with a different strain of the infectious agent nine to 12 months 
after the original infection. They did not develop the disease, indicating 
that Colorado tick fever confers at least a short immunity.® Several 
volunteers could not be infected. These individuals had lived in endemic 
areas for many years. 

To test the assumption that Colorado tick fever is a mild manifesta- 
tion of Rocky Mountain spotted fever, human volunteers were immunized 
against Rocky Mountain spotted fever with four instead of the recom- 
mended two doses of tick vaccine.® One month following the last dose, 
these vaccinated volunteers were inoculated with Colorado tick fever 
serum. The disease they developed was indistinguishable from naturally- 
acquired Colorado tick fever. One of the natural cases we studied had 
been immunized against Rocky Mountain spotted fever three months be- 
fore acquiring Colorado tick fever.* Two individuals who had had both 
diseases have also been brought to our attention ® ; another is reported by 
Shaffer.® Finally the fact that later work proved that Colorado tick fever 
is not a rickettsial infection confirms Becker’s assumption that the disease 
is not a mild form of Rocky Mountain spotted fever. 

Since clinically and hematologically Colorado tick fever and dengue 
are strikingly similar, their possible relationship remained to be elucidated. 
As both diseases confer at least a short immunity to themselves, each 
should protect against the other if they are identical. Six human subjects 
were inoculated with dengue and developed typical disease. Two were 
later reinoculated and found Immune. The remaining four were injected 
with the infectious agent of Colorado tick fever. All developed t)^pical 
disease with the exception of one individual who had previously lived in an 
endemic area. One volunteer was first inoculated with Colorado tick 
fever and later with dengue. He developed both diseases. These ex- 
periments seem to indicate that Colorado tick fever and dengue- are distinct 
diseases.’ 

In order to make possible a wider latitude in the continuation of the 
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experimental work than was permitted by the use of volunteers, it was 
decided to attempt the infection of an experimental animal. We found 
the golden hamster (Cricetns auratus) to be susceptible. Evidence of 
infection was adduced by the finding that the white blood cell count is 
definitely lowered as it is in man, although there is no characteristic change 
in the differential count in these animals.® It was first necessary, how- 
ever, to establish the normal blood cell values for the golden hamster. 
This w^as done on a series of 114 normal animals in which the white 
blood cell count was 8,088 d: 1,773® as compared to 4,540 dr 1,777 in a 
group of 65 infected animals. As further proof of the successful infection 
of the hamster, serum from the seventh hamster transfer was also inocu- 
lated into a volunteer -who developed typical Colorado tick fever. 

In the early serial transfers of the infectious agent, the hamsters ap- 
peared normal, but beyond the twelfth passage, the animals began to die 
and a mortality of '25 to 50 per cent was common.^ 

Histologic studies of the tissues of infected animals revealed that the 
spleen was the only organ that showed variations from the normal. 
1 here were alterations in the cellular type and arrangement of the follicu- 
lar lymphoid tissue as well as a partial or complete disappearance of the 
normal well defined follicular margin. Normal hamster serUm carried 
through successive groups of animals failed to elicit these responses. The 
splenic reaction was first observed on the second day following inoculation, 
I'eached its height on the third day and continued through the fifth day.® 
This reaction occurred in approximately 80 per cent of a series of 522 in- 
fected hamsters and is more consistently found after the strain has been 
adapted to the animals by several passages. 

Having infected the hamster, it was now possible to proceed to a deter- 
mination of the etiology of Colorado tick fever. All attempts at visualiza- 
tion of the organism had failed. It could not be grown on any of the com- 
mon laboratory media nor on chick embryo.®'^ It was logical to assume 
that the agent was a virus, and therefore filtration experiments were tried 
with gradacol membranes of known porosity. The agent was found to pass 
a 24 m/u. membrane, although two passages were usually required in hamsters 
in order to elicit the typical w'^hite blood cell response. Such filtrates did not 
infect man. However, these same filtrates did cause characteristic human 
disease if they were first passed through hamsters.^® 

In order to obviate the possibility that hamster serum per se or some 
agent picked up from the serial passage of hamster serum might cause symp- 
toms in man and hamsters similar to Colorado tick fever, the following 
experiment was done using animals selected at random from our colony. 
The serum of five normal animals was pooled and injected into 10 hamsters 
and this process repeated serially through 10 groups' of approximately 10 
animals each. The white blood cell counts and the splenic reactions in this 
series of animals were normal throughout. Furthermore, serum from the 
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tenth passage was injected into two volunteers who remained well but who 
later developed Colorado tick fever on being challenged with serum from a 
natural instance of the disease. 

The infectious agent of Colorado tick fever is an extremely small virus, 
comparable in size to that of yellow fever and poliomyelitis, two of the 
smallest human infecting agents. 

The virus of Colorado tick fever shows many interesting properties.^ 
It is remarkably stable, surviving for at least three and a half years either 
in the ice compartment of an ordinary refrigerator or in a commercial deep 
freeze unit. It can be preserved by freezing and drying although the virus 
seems to be initially weakened by this procedure. The disease can be trans- 
mitted to the hamster in the usual dosage in dilutions of 1 : 1000. Healthy 
hamsters caged with sick animals do not acquire Colorado tick fever even 
after eating those that died of the disease. 

The evidence for the tick transmission of Colorado tick fever is entirely 
circumstantial. The two original human volunteers fed adult male and 
female ticks for the duration of the disease. The progeny were carried 
through a complete cycle. Some of the nymphs and adults were fed sepa- 
rately on susceptible human subjects, but failed to transmit Colorado tick 
fever.® The experimental work going on at the present time on this phase 
of the problem has not progressed to the point where definite conclusions can 
be drawn. 

It remains to develop a laboratory test that will confirm the clinical diag- 
nosis. However, a diagnosis can be made with a high degree of accuracy 
based on the clinical history, course, and hematological study of each case. 
In Colorado the history of exposure to ticks, the dengue-like symptoms and 
fever curve are characteristic of no other disease, since dengue does not occur 
in this part of the United States. 


Summary 

Colorado tick fever is a virus disease, presumably tick-borne. It has been 
presented as a regional disease. Like Rocky Mountain spotted fever it may 
be found to occur much more extensively than is now supposed. It is a 
distinct disease entity related neither to Rocky Mountain spotted fever nor 
to dengue which it clinically and hematologically closely resembles. 


BIBLIOGRAPHY 


1. Becker, F. E. ; Tick-borne infections in Colorado, Colorado Med., 1930, xxvii 36 87 

2. Topping, N. H., Cullyford, J. S., and Davis, G. E.: Colorado tick fever. Pub Health 

Rep., U.S.P.H.S., 1940, Iv, 2224. ' 


3. Florio, L., Stewart, M. O., and Mugrage, E. R. : The experimental 

Colorado tick fever, Jr. Exper. Med., 1944, Ixxx, 165. 

4. Unpublished data. 

5. Personal communications. 


transmission of 



472 


L. FLORIO, E. R. MUGRAGE, AND M.' O. STEWART 


6. Shaffer, F. C. : Personal experiences with Colorado tick fever, Colorado Med., 1935, 

xxxii, 226. 

7. Florio, L., Ham MON, W. McD., Laurent, A., and Stewart, M. O. ; Colorado tick fever 

and dengue. An experimental immunological and clinical comparison, Jr. Exper. 
Med., 1946, Ixxxiii, 295. 

8. Stewart, M. O., Florio, L., and Mugrage, E. R. : Hematological findings in the golden 

hamster, Jr. Exper. Med., 1944, Ixxx, 189. 

9. Black, W. C., Florio, L., and Stewart, M. O. : A histologic study of the reaction in the 

hamster spleen produced by Colorado tick fever virus, Am. Jr. Path. In press. 

10. Florio, L., Stewart, M. O., and Mugrage, E. R. ; The etiology of Colorado tick fever, 

Jr. Exper. Med., 1946, Ixxxiii, 1. 



ASSOCIATION OF ACUTE PULMONARY LESIONS 
WITH INFECTIONS OF THE THROAT* 

By the Commission on Acute Respiratory Diseases f 
Fort Bragg, North Carolina 


In a three year study of respiratory illness among soldiers, three groups 
of diseases have caused the great majority of hospital admissions, namely, 
exudative tonsillitis and pharyngitis, primary atypical pneumonia, and un- 
differentiated respiratory disease. Other specific diseases such as influenza 
and the contagious exanthemata constituted a small and easily recognized 
group. Investigation of the cases of exudative tonsillitis and pharyngitis 
disclosed that approximately 25 per cent of them had clinical features, bac- 
teriological findings, and an antibody response indicative of streptococcal in- 
fection; another 25 per cent harbored )8-hemolytic streptococci but did not 
have the clinical features or the antibody response characteristic of strepto- 
coccal infections. Half of the patients with exudative tonsillitis and pharyn- 
gitis had neither clinical, bacteriological, nor serological evidence of strepto- 
coccal infection and the cause of the illness remained unknown.^ The second 
commonly encountered disease, primary atypical pneumonia, was recognized 
by its characteristic roentgenographic lesion and distinctive history, physical 
findings, and clinical course.^ Undifferentiated acute respiratory disease 
was a diagnosis made by exclusion in patients who did not have roentgeno- 
graphic evidence of a pulmonary lesion, and did not have streptococcal in- 
fection, or exudative tonsillitis and pharyngitis. 

In the progress of these studies a number of patients have been encount- 
ered in whom pulmonary lesions demonstrable by roentgenograms have been 
associated with exudative tonsillitis or pharyngitis due to the streptococcus 
or of unknown cause. Instances have also been found of the association of 
pulmonary lesions with streptococcal infections not producing exudate in 
the throat. 

These cases have been of interest from several points of view. They 
raised the question of whether or not two distinct etiologic entities were con- 
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currently infecting the patients. Conversely, they might be explained as 
instances of pneumonia due to iS-hemolytic streptococcus or other agents 
producing pulmonary lesions similar to those usually called primary atypical 
pneumonia. In the absence of specific tests or criteria for the diagnosis of 
primary atypical pneumonia, the problem cannot be settled at the present 
time. Nevertheless the cases themselves are thought to be of sufficient in- 
terest to warrant presentation of some illustrative examples. 

Pulmonary Infiltration Associated with Exudative Pharyngitis 
Due to ^S-Hemolytic Streptococcus 

The following three cases are representative of the group exhibiting clini- 
cal and laboratory evidence of streptococcal pharyngitis or tonsillitis asso- 
ciated with pulmonary infiltration of the type usually seen in primary atypical 
pneumonia. 

Case 1. A 19-year-old soldier was admitted to the hospital on April 13, 1943, 
one week after induction in the Army, complaining of sore throat, cough, chest pain, 
feverishness, and headache. Four days before admission, he noted the onset of sore 
throat of moderate severity, followed by nasal obstruction and discharge, hard cough 
accompanied by the production of sputum, substernal discomfort, and hoarseness. Two 
days later, headache, feverishness, chilliness, malaise, and anorexia developed.^ 

On initial examination on the fifth day of illness, the patient was only mildly ill. 
The pharyngeal and tonsillar mucosa were slightly injected and there were a few 
discrete spots of tonsillar exudate. The cervical lymph 'nodes were moderately en- 
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Fig. 1. (Case 1). Exudative tonsillitis due_ to j3-hemolytic streptococcus and pulmonary 
infiltration resembling primary atypical pneumonia. 
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larged. jS-hemolytic streptococci of group A, type 9, were recovered in throat cul- 
tures. The course of the illness and pertinent laboratory data are depicted in figure 1. 

In the two days following hospital admission, the pharyngeal mucosa and par- 
ticularly the soft palate became intensely red and edematous, presenting the appear- 
ance typical of peritonsillar cellulitis; without specific treatment this reaction subsided 
in a few days, as did the swelling of the lymph nodes. 

A roentgenogram of the chest taken on the fifth day of illness revealed irregular 
hazy areas of increased density at the base of the right lung. Physical signs of pneu- 
monia were not detected until the eighth day of illness. On the eleventh day of dis- 
ease, the temperature rose to 104° F. at which time roentgenographic and physical 
findings indicated involvement of most of the right lower lobe. A blood culture taken 
at the height of the febrile reaction remained sterile. Sulfadiazine was administered 
in usual dosage for three days without apparent effect on the course of the pulmonary 
disease, although the temperature approached normal. The patient’s subsequent course 
was consistent with atypical pneumonia, and was characterized by prolonged low-grade 
fever, slow clearing of the pulmonary lesion, and the production of copious amounts 
of mucopurulent sputum. A roentgenogram of the chest on the forty-eighth day of 
illness revealed completely clear lung fields. 

Comment. This patient apparently had a simultaneous onset of pharyn- 
gitis and atypical pneumonia. Throat and sputum cultures contained 
is-hemolytic streptococci throughout the entire hospital course, and a rise in 
antistreptolysin titer in the serum was found. Whether the pulmonary 
lesion was caused by /3-hemolytic streptococcus or whether the latter was a 
secondary invader complicating primary atypical pneumonia cannot be stated 
with certainty. The course of the pulmonary disease was certainly not of the 
type generally thought to be characteristic of hemolytic streptococcal pneu- 
monia. The presence of cold agglutinins may be considered a point in favor 
of the view that the pulmonary lesion was due to primary atypical pneumonia. 

Case 2. This 20-year-old soldier, with three months of military service, was 
- admitted to the hospital on April 20, 1943 complaining of sore throat. The day be- 
fore admission he developed a sore throat followed shortly by feverishness, chilliness, 
headache, malaise, and anorexia. At the time of initial examination he appeared 
mildly ill with signs of a mild streptococcal tonsillitis, yg-hemolytic streptococci of 
group A, type 5, were recovered from throat cultures. The tonsils and soft palate 
were moderately swollen, the mucosa diffusely injected, and there were large confluent 
patches of exudate on the tonsils and uvula. The cervical lymph nodes were some- 
what enlarged. The temperature record and pertinent laboratory data are recorded in 
figure 2. 

Without specific treatment, the symptoms and signs of tonsillitis subsided in the 
course of four to five days. At about this time, however, the patient began to com- 
plain of nasal obstruction and discharge, cough, substernal pain, and hoarseness, and 
began to raise moderate amounts of mucopurulent sputum. He continued to run a 
low-grade fever which rose occasionally to 101° F. Roentgenograms of the paranasal 
sinuses and of the lungs revealed normal findings. On the fifteenth day of illness, 
however, a very small lesion in the costophrenic angle of the right lung was revealed 
by roentgenogram, and on the twenty-second day this shadow was seen more clearlv. 
At this time, fine inspiratory rales were detected for the first time over the right lower 
lobe. Rales were heard daily thereafter until tlie patient left the hospital on sick 
furlough .on the hventy-eighth day of illness. No chemotherapv was administered 
during the illness. 
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Comment. This patient had acute exudative tonsillitis from which 
;8-hemolytic streptococci were recovered. He subsequently developed a rise 
in antistreptolysin titer. Although the pharyngeal lesion subsided promptly, 
low-grade fever continued and, in the third week of illness, physical arid 
roentgenographic evidence of a pulmonary lesion was demonstrated. Al- 
though /S-hemolytic streptococci were isolated from the sputum at this time, 
the development and course of the pulmonary lesion was in keeping with a 
diagnosis of primary atypical pneumonia. It is interesting, however, that 
in this patient, cold hemagglutinins did not develop. 



Fig. 2. (Case 2). Exudative tonsillitis due to /3-liemolytic streptococcus and pulmonary 
infiltration resembling primary atypical pneumonia. 

Case 3. This 20-year-old soldier, after one month in the Army, entered the hos- 
pital on May 12, 1943 complaining of chilliness, malaise, sore throat, and cough. He 
had mild symptoms of a cold for 10 days. On May 10 he developed sore throat, 
hoarseness, chilliness, feverishness, malaise, and headache. 

On admission he appeared moderately ill. There was diffuse redness and edema 
of the soft palate. The pharynx and tonsils showed only injected vessels and a few 
pin point areas of exudate. The clinical impression was non-streptococcal exudative 
tonsillitis. The course of the illness and relevant laboratory data are shown in 
figure 3. The initial roentgenogram revealed no abnormalities in the lungs and the 
throat cultures on the first two hospital days did not contain y8-hemolytic streptococci. 

The patient appeared to he improving until the fifth day of illness, when it was 
noted that the tonsils and pharynx had become acutely inflamed and the cervical lymph 
nodes were enlarged and tender. Throat cultures now contained group A /3-hemolytic 
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Streptococci, type 3. The following day a diffuse scarlatinal rash appeared. The 
patient became quite ill and was given sulfadiazine from the eleventh to the sixteenth 
day of illness. ' During this time the appearance of the pharynx became normal and 
the skin rash faded. 

On the eighteenth day of illness the patient developed substernal chest pain and 
fever, and physical examination revealed fine rales at the base of the right lung. A 
roentgenogram showed an area of increased density in this area. Sulfadiazine was 
again administered and the febrile reaction subsided. Fine rales were elicited by 
physical examination until the twenty-third day of illness. At the time of discharge, 
on the thirty-eighth day of disease, a roentgenogram of the chest showed a small area 
of increased density still present at the base of the right lung. 
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Fig. 3. (Case 3). Scarlet fever and pneumonia. 


Comment. At the time of admission to the hospital this patient ap- 
parently had a non-streptococcal sore throat but subsequently developed 
scarlet fever and streptococcal pharyngitis. This was presumed to be an 
instance of hospital cross-infection. During convalescence from the Strepto- 
coccal infection the physical and roentgenographic signs of pneumonia de- 
veloped. Both streptococcal antibodies and cold hemagglutinins were later 
demonstrated in the patient’s serum. 

Pulmonary Infiltration Associated with Laboratory Evidence of 

Streptococcal Infection 

The following two cases are presented as additional instances of infection 
with ^-hemolytic streptococci associated with pulmonary disease. In one 
instance (Case 4) the pulmonary lesion Avas demonstrated before the patient 
acquired his streptococcal infection. 
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Case 4 (figure 4). First admission. A 3S-year-old white soldier with three 
months of military experience was admitted for the first time on March 19, 1944, with 
the complaint of cough and feverishness.- 

Illness began on March 17, with dry cough followed by feverishness, headache, 
anorexia, weakness, sore throat and hoarseness. On admission he appeared only 
mildly ill. The pharynx revealed no abnormalities and the chest was clear except for 
rhonchi. The temperature on admission was 100.2° F., rose to 102.6° F. that night 
and fell to normal on the fourth day. He was discharged on the sixth hospital day 
with a diagnosis of “common cold.” Cough was still present on discharge but tlie 
other symptoms had abated. The day after admission fine rales were heard over the 
lower lobe of the right lung; these persisted for two more days but were not heard 
on discharge. 



Fig. 4. (Case 4). First admission: primary atypical pneumonia. Second admission: 
primary atypical pneumonia and streptococcal pharyngitis. 


The admission chest roentgenogram was normal but films on March 22 showed 
early peribronchial infiltration at the right cardiohepatic angle. 

Throat cultures on March 19, 20, and 21 revealed no pathogenic organisms. On 
the day before discharge the bed next to him was occupied by a patient with hemolytic 
streptococcal pharyngitis. Unfortunately subsequent throat cultures were not made on 
the patient. 

Seco7id admission. The patient was readmitted on March 30, 1944, six days after 
leaving the hospital. In the interim he continued to cough and felt weak. He noted 
irritation and soreness of the throat. On March 26 he again became feverish and 
chilly and these symptoms persisted until he was readmitted. 

Physical examination revealed no abnormal findings in the throat. There were 
fine and coarse rales over the lower lobe of the right lung and chest roentgenograms 
confirmed the presence of pulmonary infiltration. The temperature on admission was 
103.4° F. and it remained elevated above 100° F. for a week. The patient was weak 
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and worn out, coughed and raised mucopurulent sputum but was not dyspneic or cy- 
anotic.’ The pulse rate was not more than 100 even though the temperature was 104“ 
F. The throat appeared benign. The course of the pneumonia, although protracted, 
was uneventful and recovery was eventually complete. No chemotlierapy was admin- 
istered during either hospital admission. 

Total and differential leukocyte counts remained within normal limits during both 
hospital admissions. 

Throat cultures on March 30, 31, and April 1, all contained moderate numbers of 
/3-hemolytic streptococci of group A (not typable). 

Sputum on April 1 contained a heavy growth of /3-hemolytic streptococci 

of group A (not typable) and no other pathogenic bacteria. 

During convalescence a diagnostic rise in antistreptolysin titer was demonstrated 
but cold hemagglutinins did not develop. 

Comment. This case rather clearly demonstrates the concurrent ex- 
istence of two separate diseases. In the first admission bacteriological study 
indicated freedom from streptococcal infection and at the same time the early 
stages of atypical pneumonia were present. Just before discharge he was 
exposed to a case of streptococcal infection in an adjacent bed and presumably 
was infected from that source. Premature return to duty may have caused 
an exacerbation of the pulmonary infection and on the second admission, a 
week later, he exhibited the characteristic course of a moderately severe case 
of atypical pneumonia. There was no clinical evidence of streptococcal, in- 
fection. The antibody response could have been that of a streptococcal car- 
rier.® Although the presence of streptococci in the throat and sputum sug- 
gested the diagnosis of streptococcal pneumonia, the clinical course was not 
characteristic of that infection. Moreover, if streptococcal pneumonia was 
present it must have been superimposed on primary atypical pneumonia since 
the latter clearly was present before the patient acquired his streptococci. 

Case 5 (figure S). An 18-year-old white soldier with less than ohe month’s 
military service, was admitted to the hospital on March 23, 1944, complaining of 
chilliness and cough. 

For about a week he had nasal obstruction and discharge and a non-productive 
cough. The day preceding admission he became feverish and had an exacerbation 
of the cough which was now associated with substernal discomfort and with the pro- 
duction of sputum. Later he became chilly, developed headache, felt weak, and noted 
sore throat. 

On admission he appeared only mildly ill. The lungs were clear to physical ex- 
amination. The uvula and pharynx were moderately injected and the former was 
edematous. The tonsils were large and swollen. However, there was no exudate and 
the appearance of the throat was not characteristic of streptococcal pharyngitis. The 
cervical lymph nodes were not enlarged or tender. 

The redness and edema of tlie throat subsided the next day and he improved 
sjuiiptomatically. The maximum temperature of 103° F. was reached on the day after 
admission, but fever above 100° F. persisted for five days. On the third hospital day 
chest roentgenogram showed pulmonary infiltration in the left lower lobe, and at the 
same time rales were heard at the left lung base and these persisted for about one week 
Convalescence was uneventful and tlie soldier was returned to duty on June 9. 

Total and differential leukocyte counts were within the normal range during the 
illness. - ^ ® 
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Throat cultures on tlie first three iiospital days showed ^-hemolytic streptococci; 
the first and third contained group -C organisms, the second group A, type 12. Sputum 
culture on March 30 revealed no significant pathogenic bacteria. 

A diagnostic rise in antistreptolysin titer was demonstrated during convalescence 
but cold hemagglutinins did not develop. 

Comment. In this case there ajipeared to be concurrent infection witii 
atypical pneumonia and hemolytic streptococci of both groups A and'C. The 
streptococcal infection was extremely mild, almost inapparent. It seemed 
unlikely that a streptococcal infection of this character would produce a 
bacterial pneumonia. 
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Fig. 5. (Case 5). Streptococcal pharyngitis and pulmonary infiltration resembling 

primary atypical pneumonia. 

Pulmonary Infiltration Associated with Non-Streptococcal 
Exudative Pharyngitis and Tonsillitis 

The final two cases presented are examples of non-streptococcal exudative 
pharyngitis and tonsillitis associated with pulmonary infiltration. In both 
of these cases the pharyngeal exudate persisted almost as long as the pul- 
monary lesion and may well have been etiologically related to it. 

Case 6 (figure 6). A 23-year-old white soldier with two months of military 
service was admitted to the hospital on March 18, 1944, complaining of chilliness and 
fever. 

Until the onset of the present symptoms he had been in good health. On the day 
before admission, he noted nasal stuffiness, and later in the day became chilly and then 
feverish. 
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On -admission he did not appear seriously ill. The pharynx was moderately in- 
jected and the uvula and soft palate reddened and somewhat edematous. The lungs 
were clear and the 'physical examination otherwise negative. The temperature was 
103.8° F. 

The next day the pharyngeal and tonsillar mucous membranes were still only 
moderately injected but there was a large patch of confluent white exudate on the 
pharjmgeal wall and several tiny spots of exudate on the tonsils. The tonsillar exudate 
increased in size so that by the sixth day of illness each tonsil was covered with a 
thick green, dirty-looking necrotic membrane having the appearance of Vincent’s 
infection. On the same day, crackling rales were detected for the first time in the 
region of the left lung posteriorly and a roentgenogram revealed infiltration through- 
out the entire left midlung field. 
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Fig. 6. (Case 6). Vincent’s tonsillitis and pneumonia. 


The patient maintained an elevation of temperature above 104° F. for four days, 
and above 100° for nine days. Despite the high fever, at no time did he appear 
seriously ill, and there was no dyspnea or C 3 nnosis. The pulse was not elevated in 
proportion to temperature; while the latter was 104°, the pulse was 100. 

Cough began on the sixth day of illness and was productive of only moderate 
amounts of mucopurulent sputum, which was never bloodj^, and was at no time foul- 
smelling. Likewise there was no fetor oris despite the presence of extensive exudate 
on the tonsils. The cervical lymph nodes were not enlarged or tender. 

The patient slowly improved. The tonsillar exudate decreased in size until only 
small patches remained on the ninth day of illness, but the latter persisted for another 
week. The chest became clear to physical examination on the twentv-second dav of 
illness. ' ^ 

Sulfadiazine was begun on the third hospital day but was discontinued within 
-.4 hours because of albuminuria. Thereafter, aside from general supportive measures 
only hydrogen peroxide and sodium perborate mouth washes were used. ’ 
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Total and differential leukocyte counts were within normal limits throughout the 
illness. 

Throat cultures on March 19, 20, 21 and 24 showed no significant pathogenic 
bacteria. A type 9 pneumococcus was present on several occasions, and a few colonies 
of group F /^-hemolytic streptococci on one occasion. Fusiform bacilli and spirochetes 
in moderate numbers were found in smears of the tonsillar exudate. Cultures of the 
sputum revealed only normal flora. 

No rise in antistreptolysin titer was found in convalescent phase sera. Cold 
hemagglutinins likewise were absent. 

Comment. The development, progression, and resorption of the tonsillar 
exudate seemed to parallel the development and recession of the pulmonary 
lesion. This might suggest a single etiology for both lesions. On the con- 
trary, the throat infection resembled Vincent’s angina in appearance whereas 
the pulmonary lesion 'was not indicative of a lung infection caused by 
anaerobic organisms. 
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Fig. 7. (Case 7). Exudative tonsillitis and pharyngitis of unknown etiology and pulmonary 
infiltration resembling primary atypical pneumonia. 

Case 7 (figure 7). A 19-year-old white soldier with three months of military 
service was hospitalized on June 10, 1943, complaining of cough, sore throat, headache, 
and fever. 

Illness began on June 8 with sore throat and dry cough. The next day the patient 
developed a headache and shortly before admission became feverish and chilly, and 
complained of aching in the muscles of the back. The cough became productive and 
was accompanied by substernal distress. 

The patient appeared moderately ill, and exhibited nasal obstruction and discharge 
and redness of the pharynx with prominent swollen red lymphoid follicles on the 
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posterior pharyngeal wall. The tonsils were small and moderately but diffusely in- 
jected, and had a small amount of streaky white exudate on their surface. The uvula 
was quite diffusely red and slightly edematous. The appearance of the throat was not 
typical of streptococcal pharyngitis. The cervical lymph nodes were not enlarged or 
tender. The lungs were clear and the rest of the physical examination yielded only 
normal findings. A small patch of pneumonic infiltration in the left lower lobe, along 
the cardiac margin, was seen in the chest roentgenogram obtained on admission. 

The illness ran a protracted febrile course and throughout the patient appeared 
apathetic and listless, coughed and raised mucopurulent sputum- and complained of 
anorexia and headache. The temperature varied between 100° and 102° F. during 
the first week, was below 99.2° for the next nine days, then rose again to 100° for 
four days, and finally returned to normal limits. Rales in the chest were first detected 
on the tenth day of illness. Clinically and by roentgenogram there was a spread of 
the pneumonia to involve both right and left lungs. The signs of inflammation in the 
thrqat, particularly the redness of the uvula and pharynx and the amount of exudate 
on the tonsils and on the posterior pharyngeal wall, seemed to wax and wane, being 
more intense during the two febrile peaks and subsiding in the afebrile interval. The 
patient was returned to duty on July 9, one month after admission, with tlie pharynx 
normal in appearance and the lungs clear. Sulfadiazine was given from June 29 to 
July 3. 

The total leukocyte count was 11,100 per cu. mm. on admission but rose to 14,000 
late in the course of the illness. Differential leukocyte counts were normal. 

Throat cultures on June 10, 11, 12, 15, and 17 revealed only normal bacterial 
flora. Two blood cultures were sterile. Three sputum examinations for acid-fast 
bacilli were negative and smears of the sputum showed no fusiform bacilli or spiro- 
chetes. 

No rise in titer of antistreptolysin was demonstrated but the cold hemagglutinin 
titer rose to 512. 

Comment. In this instance the pharyngeal and tonsillar exudate and , 
inflammation seemed to be an integral part of the disease since it waxed and 
waned with the febrile course and persisted as long as the pulmonary lesion. 

Discussion 

It is axiomatic in clinical practice to attempt whenever possible to explain 
all manifestations of illness in a patient on the basis of a single etiologic diag- 
nosis. In the face of clinical, bacteriological, and serological evidence of 
streptococcal infection of the throat it is reasonable to assume that an asso- 
ciated pulmonary lesion is prubably also due to streptococcal infection, and 
indeed, there is no undisputed method to refute that diagnosis. In no in- 
stance, however, among the cases presented, did the clinical features of the 
pneumonia fit the usually accepted picture of streptococcal pneumonia.^- ® 
Although some of the cases had relatively high temperatures, they were of 
short duration and the patients did not appear profoundly ill. The pulse was 
relatively slow as compared with the temperature response. None of die 
patients exiiibited more than minimal respiratory distress. None deyeloped 
pleural effusions. During the course of the pneumonia the leukocyte count 
was normal or only moderately elevated. Sulfonamide therapy may perhaps 
have affected the febrile course but did not appear to shorten the'duration of 
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the pulmonary disease and the course in untreated patients was similar to 
that in treated patients. If these cases did represent instances of strepto- 
coccal pneumonia, it is therefore necessary to revise current concepts of the 
clinical characteristics of that infection and to recognize that hemolytic 
streptococcus may cause a benign, transient, uncomplicated pulmonary in- 
filtration similar in its clinical pattern to that produced by primary atypical 
pneumonia of unknown cause. 

Streptococcal pneumonia appears to be a relatively uncommon compli- 
cation of streptococcal pharyngitis. In a recent food-borne epidemic of septic 
sore throat involving 100 hospitalized patients, none developed 'pneumonia.® 
A similar absence of pneumonia following epidemic streptococcal pharyngitis 
has been reported by others.’ 

All of the clinical features of the pulmonary lesion in these cases which 
were regarded as not characteristic of streptococcal pneumonia were those 
which are commonly found in primar)'^ atypical pneumonia. The onsk was 
relatively slow, the general condition of the patients good, the pulse slow 
despite high temperature, the pulmonary infiltration developed and resolved 
slowly, and the signs of respiratory embarrassment were minimal. More- 
over, the physical signs and roentgenographic picture were entirely con- 
sistent with those usually found in primary atypical pneumonia.® The de- 
velopment of cold hemagglutinins in some of the cases supported this diag- 
nosis. The failure to obtain cold hemagglutinins in some of the cases may 
be related to the age of the sera at the time the tests were performed.® Cold 
hemagglutinins were demonstrated in three of the four cases (1, 2, 3, and 7) 
in which the tests were performed within three months after the collection 
of the sera. In the three cases (4, 5, and 6) in which tests were delayed 
from 11 to 15 months after the specimens were obtained cold hemagglutinins 
were not found. In a previous study, however, it was found that even when 
freshly obtained sera were tested, less than half of the cases of atypical pneu- 
monia developed cold hemagglutinins.” 

The cases presented were selected from two study groups observed in two 
years during the spring of 1943 and 1944. In each group approximately 
900 consecutive respiratory admissions from selected organizations were 
seen. All patients had roentgenograms of the chest ; all were examined for 
the presence of exudate in the throat. Data were therefore at hand to deter- 
mine the incidence of atypical pneumonia, streptococcal infections, and exu- 
dative tonsillitis and pharyngitis, both streptococcal and non-streptococcal. 
Atypical pneumonia accounted for 14 per cent of the admissions for respira- 
tory disease during the first study and 7.5 per cent during the second study. 
In both years exudative pharyngitis and tonsillitis due to hemolytic strepto- 
coccus accounted for approximately 3.5 per cent of the admissions ; exudative 
tonsillitis and pharyngitis of unknown cause were responsible for 6.5 per cent 
of admissions. With the data available, it was not possible to demonstrate 
any relationship, other than a fortuitous association, between the occurrence 
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of pulmonary infiltration and either streptococcal or non-streptococcal exu- 
dative tonsillitis. In this regard, two recent reports are of interest, describ- 
ing what was believed to be a fortuitous association of malaria and primary 
atypical pneumonia.^’ 

The relation between non-streptococcal exudative tonsillitis and pharyn- 
gitis and pulmonary infiltrations, although it appeared statistically fortuitous, 
was clinically more obscure. In the course of these studies the impression 
was gained that in some instances the pharyngeal infection and the pul- 
monary lesion represented concurrent but independent infections. This 
seemed particularly likely in those instances in which exudate was present at 
onset and disappeared within a few days while the pulmonary lesion con- 
tinued to evolve and persist for several weeks. Such a relationship was 
encountered in a number of cases. However, in the two cases described 
above the exudate in the throat persisted almost as long as the pulmonary 
lesion and seemed therefore to be more intimately related to it. This was 
particularly true of case 7. In case 6, on the other hand, the clinical im- 
pression of the exudative lesion on the tonsils was Vinc^it’s infection while 
the pulmonary lesion was entirely consistent with primary atypical pneu- 
monia and inconsistent with the usual course of anaerobic infection of the 
lungs. Smith,^" and Pierce and Field, however, have pointed out that 
while the usual form of pulmonary fusospirochetosis is lung abscess and 
bronchiectasis, this may be preceded by acute pneumonitis which may resolve 
without reaching the stage of destruction .of lung tissue. It is not possible, 
in the present case, to state whether the pulmonary and tonsillar lesions were 
independent or whether both were manifestations of fusospirochetal infection. 
This case of Vincent's angina was included in this report only as an illus- 
trative example. In fact, however, Vincent’s infections comprise a very 
small number of the group of cases termed exudative tonsillitis and pharyn- 
gitis of unknown etiology.^ 

One other possible association of respiratory diseases has been suspected, 
namely, the occurrence of both primary atypical pneumonia and acute un- 
differentiated respiratory disease in the same individual. Unfortunately 
there are no laboratory tests by which the latter diagnosis may be made and 
even its clinical recognition is dependent solely on exclusion of other entities. 
By the definition used of undifferentiated respiratory disease, this condition 
and atypical pneumonia are mutually exclusive. Nevertheless numerous 
instances have been encountered in which the patient was admitted to the 
hospital with what appeared to be acute undifferentiated respiratory disease 
only to develop signs of atypical pneumonia a week or 10 days later. Recent 
studies on human volunteers suggest that acute undifferentiated respiratory 
disease may be immunologically distinct from atypical pneumonia.^^ Epi- 
demiological studies during certain years have demonstrated a parallel in- 
cidence of the two diseases during the winter months.^-''' Until specific dia°-- 
noses can be made for both conditions the relationship between the two must 
remain speculative. 
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Summary 

Representative cases of the association of acute pulmonary infiltration 
and infections of the throat have been presented. Some of the upper res- 
piratory infections were due to ^-hemolytic streptococcus and others had 
exudate of non-streptococcal origin. The pulmonary lesions were of the t}T)e 
usually seen in primary atypical pneumonia. The relationship between the 
throat and pulmonary lesions was discussed. It was suggested that in some 
instances they may have been related while in others the association was 
probably fortuitous. 
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CARBON TETRACHLORIDE POISONING; A REPORT 
OF ONE CASE WITH NECROPSY AND ONE 
NONFATAL CASE WITH CLINICAL 
LABORATORY STUDIES 

By William B. Martin, Lieut., Louis H. Dyke, Jr., Lieut. Comdr., Fred 
L. CoDDiNGTON, Lieut., and Albert M. Snell, Capt., M.C., 

U.S.N.R., F.A.C.P. 

Two recent cases in which the patients were admitted to the United 
States Naval Hospital, Oakland, California, and in one of which the ter- 
mination was fatal, attest to the medical importance of carbon tetrachloride 
intoxication. As will be mentioned later in the reports of cases, both men, 
by ignoring simple precautions in the matter of ventilation, exposed them- 
selves to toxic quantities of the volatilized chemical. That physicians gen- 
erally are not sufficiently aware of the dangers of exposure to carbon tetra- 
chloride is evidenced by the failure to establish a correct diagnosis prior to 
entry in this hospital in either case, despite an easily obtainable history and 
rather characteristic findings. 

That carbon tetrachloride (tetrachlormethane, CCU) is toxic and occa- 
sionally fatal to both man and experimental animals has been realized at 
least since 1909.^ Its lethal action on man is effected chiefly by"^ means of 
damage to the kidney, as has been appreciated since the repcfft of Smetana.’ 
In addition to developing this thesis, Smetana discovered and reported 141 
cases, with 39 fatalities, in reviewing the literature up to 1938. Subse- 
quently, Quadland ® cited approximately 300 cases, reported during the 
period 1932 to 1943, in nine of which the outcome was fatal. These re- 
sulted from occupational, but not necessarily industrial, use. He excluded 
from his series the nonindustrial fatality reported by Allison.'* In addition, 
in the literature of 1943 and 1944 we have found reports of six fatalities, 
summarized in table 1 ; three fatalities reported in 1945 are also included in 
the table. Despite this impressive tabulation of the injurious action of 
carbon tetrachloride, its excellent solvent properties, coupled with its non- 
inflammability and inexpensiveness, have maintained its widespread use in 
industry and in the home. That fatal or even serious poisoning does not 
occur in well-regulated industries is evidenced by the report of Smyth and 
Smyth and the more recent account of Stewart and Witts. A discussion 
in 1944 of industrial poisoning from carbon tetrachloride was concerned 
only with transient occurrences of nausea and vomiting presumably due to 

^ Received for publication December 4, 1945. 

This article has been released for publication by the Division of Publications of the 
Bureau of Medicine and Surgery of the United States Navy. The opinions and views set 
forUi in this article are those of the writers and are not to be considered as reflecting the 
policies of the Navy Department. 
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concentrations of less than the present legal standard maximum of 100 parts 
per 1,000,000 in inspired air. Sithilarly, it will be seen in table 1 that 
most of the recent cases of fatal poisoning have occurred in isolated or in- 
dividual use of carbon tetrachloride as contrasted to its use in industry. 

The clinical picture of headache, nausea and vomiting, with occasional 
hematemesis, followed by mild icterus and later by oliguria, anuria and re- 
tention of nitrogen, is repeatedly described in the reports of cases appearing 


Table I 

Deaths Due to Carbon Tetrachloride and Reported in the Recent Literature 


Reported by 

Cases 

De^iths 

Circumstances in cases in which death occurred 

Allison, B. R.'* 

2 1 

( 

1 

The patient was an alcoholic who drank an 
unknown quantity of carbon tetrachloride bj' 
mistake. 

Sanford, S. P.^ 

i 

1 

1 

A seaman used a bottle of carbon tetrachloride 
to clean his hands, forearms and shoes, and 
died three hours later. Necropsy showed pul- 
monary edema. 

Konwaler, B, E., and 
Noyes, C. B , Jr.® 

3 

1 

1 

1 

Poisoning followed exposure in a closed com- 
partment in which quarts of carbon tetra- 

chloride had been volatilized. Two other 
persons simultaneously exposed recovered. 
(Necropsy) 

Sherman, S. R., and 
Binder, C. F.^ 

4 

1 

1 

The patient was cleaning a bomb sight in a 
room with poor ventilation and was overcome 
by fumes two or three times during the ex- 
posure. (Necropsy) 

Forbes, J. R.® 

3 

1 

1 

French seamen; exposure in a small, poorly 
ventilated compartment while cleaning clothes 
in fire extinguisher fluid. 

Willcutts, M. D.» 

3 

2 


Dillenberg, S. M., and 
Thompson, C. M.'" 

20 

) 

1 

1 

All cases occurred on a submarine, following 
volatilization of carbon tetrachloride. Fa- 
tality due to pulmonary edema nine days after 
exposure. (Necropsy) 

Eddy, J. H., Jr.’t • 

Unspeci- 

fied 

1 

1 

2 

1 

1 

1 

Ten patients, all ill enough to be hospitalized. 
Exposure occurred in process of manufacture 
of a land mine. "A tremendous amount of the 
chemical was vaporized in a closed room hav- 
ing no mechanical ventilation.” 


in the literature and is likewise exemplified by the reports which appear later 
in this paper. Pulmonary complications, such as edema and pneumonia, may 
occur as late as a week or more after exposure, as is emphasized by the re- 
ports of Smetana ' and of Dillenberg and Thompson.^® Although experi- 
mental proof is lacking, the inference is justified that some of the carbon 
tetrachloride is removed from the body by means of the expired air as well as 
by the kidney. This is said to be true of dogs, in which renal excretion is 
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minimal and renal pathologic changes are correspondingly not conspicuous.^^ 
Further, while anuria or oliguria is the primary physiologic disturbance in 
man, the development of pulmonary edema is often the immediate cause of 
death. 

Return of the damaged organs to their normal state has been presumed 
to follow clinical recovery. That this is actually true would seem established 
by the thorough investigation by Corcoran, Taylor and Page of one case 
of recovery from the poisoning, and by the case of Simon, in which necropsy 
10 months after recovery from the poisoning did not reveal any residual 
signs of the intoxication, death being due to an unrelated cardiac disease. 

Our second case, in which the diagnosis was established soon after ad- 
mission of the patient, was rather thoroughly studied by means of hepatic 
and renal functional studies, blood chemical examinations and observation of 
blood pressure and weight. These findings are summarized in table 2. The 
early rise of blood pressure to a level of 190 mm. of mercury systolic and 
120 mm. diastolic, with a subsequent fall to normal, is of some interest. The 
fall of blood pressure occurred coincidentally with a loss of weight, which in 
turn reflected the clinical disappearance of edema. 

Case Reports 

Case 1. An enlisted man, 24 years of age, became ill on the evening of February 
6, 1945. At this time he was nauseated and vomited. The following morning he was 
free of symptoms but later on the same day he had a sudden chill, which was followed 
by fever and increasing nausea. By the morning of February 8 he complained of pain 
in the vicinity of both kidneys arid was passing grossly bloody urine. He was ad- 
mitted to the hospital the next day. On admission his temperature was 100® F., pulse 
100, respirations 22, blood pressure 138 mm. of mercury systolic and 80 mm. diastolic. 
His face was flushed and he was vomiting bile-stained liquid. The abdomen was 
diffusely tender and there was bilateral tenderness of the costovertebral angles. There 
was no edema of the extremities nor clinical evidence of jaundice. 

At this time a history of daily exposure over a period of six months, to carbon 
tetrachloride in a large, open vat was obtained. The patient also admitted the rather 
liberal use of alcohol. On the day before the onset of his symptoms, which happened 
to be rainy, he had shut himself in his car while he cleaned his uniform and the up- 
holstery of the car with carbon tetrachloride. 

Laboratory studies after admission showed that leukocytes numbered 15,800 per 
cu. mm. of blood with 86 per cent segmented and 7 per cent band forms. Erythro- 
cytes numbered 4,300,000 per cu. mm. of blood. The urine was loaded with erythro- 
cytes and contained albumin in maximal quantities. The concentration of nonprotein 
nitrogen was 90 mg. per 100 c.c. of serum, tlrat of chlorides was 396 mg. per 100 c.c. 
of plasma and the carbon dioxide combining power was 67 vol. per cent per 100 c.c. 
of plasma. The protlirombin time was 73 per cent of normal ; the cephalin-cholesterol 
flocculation was reported to be weakly positive. On the second day in the hospital 
the patient was visibly jaundiced and the icteric index was recorded as 58 units. 

The patient was placed in an oxygen tent on admission and fluids containing 300 
gm. of glucose and 1,000 c.c. of amigen were administered intravenously each day. 
Physiologic saline solution was given as needed to maintain blood chlorides within the 
noraal range. Vitamins C, K and B complex (betalin) were included in the fore- 
going solutions. In spite of tin's treatment, the patient pursued an unfavorable course 
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vomiting persisted and severe oliguria developed. He appeared drowsy, although 
mentally he was reasonably clear. The icterus gradually diminished, hut the pro- 
thrombin time dropped to 50 per cent of normal, indicating progressively increasing 
hepatic damage. Erythrocytes disappeared from the urine but the daily output of urine 
fell below 100 c.c. The nonprotein nitrogen level rose to 174 mg. per 100 c.c. of 
serum. On the sixth hospital day the patient’s face became edematous and the fluid 
intake was accordingly reduced to 1,500 c.c. daily. During the night of February 15, 
he complained of failing vision and retinoscopy showed a minimal degree of papil- 
ledema. Two hours later he became delirious and a series of clonic convulsive seizures 
developed. His temperature was recorded as 101.4° F. A spinal tap showed clear 
fluid under increased pressure. On the following morning he coughed up a small 
amount of blood-tinged frothy sputum and thereafter there was clinical and roentgen- 
ologic evidence of bilateral pneumonia. He died the following afternoon. 
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The capsules stripped easily from both cortices, levealiiig smooth, yellowish surfaces. 
On section, the surfaces were greasy and yellowish gray, the differentiation between 
cortex and medullary portions being relatively indistinct. 

Microscopically the most marked changes were observed in the liver and the 
kidneys. Scattered throughout the liver (figure 1) were foci of necrosis, mostly 
located about the lobular centers but in some places extending through the midzonal 
region to the periphery of the lobules. The hepatic cells in the centers of the affected 
portions showed advanced autolytic changes with complete loss of structure of many 
of the cells. The loss of supporting hepatic cells in affected regions allowed marked 
dilatation of the hepatic sinusoids, all of which were packed with erythrocytes. Many 
large macrophages were scattered throughout the necrotic regions and these contained 
ingested pigment granules. There was early proliferation of fibrocytes throughout the 
lobules of the liver but no apparent regeneration of hepatic cells was noted in any 



Fig. 2. Note destruction of renal tubule cells, with loss of nuclei and desquamation of cells. 

sections studied. There was no evidence of proliferation in the bile ducts in the 
affected regions. Inflammatory cells, particularly neutrophiles, were infiltrated 
throughout the affected regions. IMany focal collections of lymphocytes were also 
present about some of the smaller bile ducts. Fat stains showed lipoid droplets tvithin 
the cytoplasm of many of the hepatic cells, especially at the peripherv of the re°-ions 
of focal necrosis. ' 

Microscopically there were no glomerular changes in the kidneys (figure 2) except 
for some deposition of debris within the glomerular capsules. However*^ in both 
convoluted tubules and the loops of Henle there was marked destruction of the tubular 
epithelium. The cells were granular and many were completely degenerated Nu 
merous droplets of lipoid material were also demonstrable in the majoritv of the tu- 
oular cells on special staining. 
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The Spleen (figure 3) presented regions of early necrosis in the central portion of 
some of tJie germinal centers, cliaracterized by cellular destruction and early pro- 
liferation of fibrocytes with an increase of inflammatory products in these regions. 

Microscopically, the lesiops in tlie liver appeared to be the older. Those in the 
kidney appeared to be more recent, corresponding to tlie clinical course in this par- 
ticular case. The splenic lesions were interesting, being similar to tliose demonstrated 
in cases of acute epidemic hepatitis by Wood.^® In this case the splenic lesions were 
much less advanced than the lesions in Wood’s cases, perhaps because the hepatic 
damage was not nearly as extensive. 

Case 2. An enlisted man, 22 years of age, on the afternoon of June 30, 1945, 
spent an hour in an inadequately ventilated ship’s compartment, measuring 20 by 12 
by 10 feet, cleaning his uniform with a pint of carbon tetrachloride; he could not be 
sure how much was volatilized. Two other men who spent brief periods in the com- 



Fig. 3. Small regions of necrosis in germinal centers of spleen. 


partment did not suffer ill effects. The patient was recovering from an infection of 
the upper part of the respiratory tract and it was at first difficult to distinguish the 
symptoms of that condition from the early effects of his exposure; subsequent de- 
velopments, however, left no doubt that a toxic quantity of the chemical had been in- 
haled. The patient did not note any startling effects for 24 hours, during which 
time he ingested an allegedly small quantity of alcohol. The following day, 48 hours 
after the exposure to carbon tetrachloride, a headache, a temperature of 101° F. and 
protracted vomiting with hematemesis developed. He was transferred to the hospital 
on July 5. 

On admission his temperature was 100° F.; tlie pulse was 90; the respiratory 
rate 25 per minute; the blood pressure 125 mm. of mercury systolic and 80 mm. 
diastolic. Physical examination showed a drowsy patient, who was vomiting re- 
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peatedly. There was a left subconjunctival hemorrhage. The liver was questionably 
palpable and tlie upper part of the abdomen diffusely tender. The patient was anuric 
during the first 24 hours ; urinalysis on the following day revealed albumin and ery- 
throcytes in quantity. By the second day facial edema, was obvious and laboratory 
tests showed evidence of both hepatic damage and retention of nitrogen. 

During the next week the edema markedly increased and then rapidly subsided. 
The blood pressure rose to a high point of 190 mm. of mercury systolic and 120 mm. 
diastolic, remained at this level for some days and returned to normal after three 
weeks. The urinary volume, which at first was very small, gradually increased to 
normal, altliough the urea content of the urine remained low. Concomitantly the 
patient lost weight and felt subjectively improved. The temperature was elevated in 
the evening to 100° F. until the tenth day in the hospital. Table 2 summarizes the 
laboratory data. It will be noted that electrocardiograms taken during the period of 
hypertension did not show any abnormalities and that roentgenographic examination 
of the thorax did not reveal any pathologic changes. It is of interest, in view of the 
report of Wirtschafter,^® that the visual fields were not altered. One month after the 
patient’s exposure, when clinical recovery was apparently complete, the concentration 
of urea in the blood was normal, as was the urea clearance. However, the sulfo- 
bromophthalein liver functional test, with a dose of 5' mg. per kilogram of body weight, 
showed abnormal retention (20 per cent at 45 minutes and 5 per cent at 60 minutes). 

Despite the anuria and edema, solution of dextrose, saline solution and amigen 
were administered intravenously and, since there was an increasing output of urine, 
administration was continued until the third day in the hospital, when the patient was 
able to retain liquids given orally. Vitamins C, B and K were administered as in the 
previous case. The protracted vomiting was relieved after the stomach had been 
thoroughly washed with solution of sodium bicarbonate. Thereafter, a full diet high 
in carbohydrate and protein was given with the addition of 1 gm. of choline hydro- 
chloride three times a day. The occipital headache present from the onset outlasted 
all other symptoms as well as signs of renal insufficiency; 50 per cent solution of 
glucose given intravenously did not relieve it. Six weeks after admission the patient 
was transferred to another hospital for a month’s convalescence prior to return to duty. 

Based primarily on the work of Minot and Cutler,^” who noted that low 
calcium levels increased susceptibility to carbon tetrachloride poisoning, 
calcium gluconate is frequently administered intravenously in treating acute 
carbon tetrachloride poisoning. In addition, the usual supportive measures, 
oxygen and intravenously administered fluids should be employed. When 
anuria occurs, the physician faces the dilemma of the need for fluids and the 
patient’s inability to excrete them. Confronted with this, Hagen and his 
associates employed diathermy over the renal region and felt that this was 
instrumental in the favorable outcome in their case. Although portal cir- 
rhosis due to carbon tetrachloride has been described,®® hepatic damage is 
usually a minor part of the problem with reference to human beings. The 
amino acid methionine and lipotropic substances, such as choline, are being 
given a clinical trial in mitigating the hepatic damage ®® and app4r to have 
sorne promise. 

Comment 

Data are presented on two cases of carbon tetrachloride intoxication in 
one of which the termination was fatal. The role of alcohol as an adjuvant 
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to the toxicity of this compound is suggested in both cases. In view of the 
widespread and almost indiscriminate use of this solvent the likelihood of 
encountering future cases is great. The diagnosis is made by observing 
combined hepatic and renal damage in a patient giving a history of recent or 
prolonged exposure to this compound. The clinical phenomenon most to 
be feared is progi'essive oliguria or anuria. Treatment consists in adminis- 
tration of specific nutriments for the damaged liver and the provision of 
adequate fluids to counteract the loss by vomiting and to improve renal 
elimination. Administration of oxygen is thought by some to be of benefit 
and should be used with penicillin in the not uncommon event of pneumonia. 
Obviousl}’^ the best and most effective treatment is prophylaxis; this consists 
simply in never using carbon tetrachloride without adequate ventilation. 
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REITER’S DISEASE WITH PROLONGED AURICULO- 
VENTRICULAR CONDUCTION * 

By William Feiring, Captain, MC, Orlando, Florida 

In a recent study of two cases that revealed a combination of features sug- 
gesting the diagnosis of Reiter’s disease, transient auriculoventricular con- 
duction defects were observed in the electrocardiographic tracings. These 
appear to be the first instances in which morbid effects upon the myocardium 
have been demonstrated during the course of this disease. Although the 
nature and pathogenesis of the cardiac involvement are yet to be clarified, 
recognition of such myocardial manifestations should dispel confusion in 
differentiating this obscure syndrome from other diseases. 

Since the publication of the first report of Reiter’s disease in 1916,^ com- 
munications relating to this syndrome have appeared at irregular intervals. 
Only 45 cases were reported up to the moment of Lever and Crawford’s 
contribution.” In man}^ of these, however, the diagnosis had to be accepted 
hesitatingly since the diagnostic triad failed to evolve completely; in others, 
inconclusive bacteriologic search failed to eliminate a gonococcic or other 
infectious cause. A recent addition of three more cases was made by Colby.'’’ 
Although the reports have been sparse and predominantly of continental 
origin, it is quite likely that the disease is not as rare as the literature may 
indicate. 

Reiter’s disease is a self-limited illness of undetermined etiology that is 
characterized by the appearance of a triad of major manifestations consisting 
of urethritis, conjunctivitis, and arthritis. With one exception," all of the 
reported cases have occurred in young male adults. Acute urethritis or 
conjunctivitis is usually the first manifestation and within a period of four 
to eight weeks evolution of the triad is complete. The arthritis, however, 
may initiate the clinical onset. The purulent urethral discharge is attended 
by burning, increased frequency of micturition, meatal itching, and terminal 
hematuria. The conjunctivitis is, likewise, purulent but sticky. Super- 
ficial punctate keratitis is a frequent concomitant finding. Varying arthral- 
gias of a migratory character may precede the polyarthritis. The weight- 
bearing joints are usually subject to inflammatory invasion although the 
syndrome may emerge with conspicuously disabling monarticular involve- 
ment. The common joints to be affected are the knees, ankles, wrists, hips, 
and the elbows, but the metatarsophalangeal, sternoclavicular and temporo- 
mandibular joints and segments of the cervical spine are not immune. The 
symptoms and the clinical appearances of the diseased articulations are 
similar to those of infectious origin. The arthritis is of longer duration than 
the conjunctivitis or urethritis and reluctance of the offended joints to sub- 

* Received for publication November 23, 1945. 

498 



Reiter’s disease 


499 


side prolongs the period of active disease. Although permanent joint de- 
struction has not been seen, clinical and roentgenologic changes of a rheuma- 
toid character have been reported." The chemical and cytologic alterations 
of the aspirated synovial fluid resemble those found in the specific infectious 
arthritides.* The accompanying fever is moderate and chills are unusual. 
The course of the disease is self-terminated within one to five months, but 
recurrences of the entire triad or efflorescences of any of its elements may 
appear months or years after the initial onset. On the other hand, the con- 
junctivitis or urethritis may abate and recur one or more times during the 
course of activity. Complete recovery without sequelae or residual signs - 
may be expected. Penicillin and the sulfonamides are considered thera- 
peutically ineffective. 

In a disease that awaits a better exposition of the pathogenesis, it is dif- 
ficult to consider any manifestation as a complication. Indeed, extension of 
the disease processes to adjacent organs is exceedingly common and, oc- 
casionally, severe enough to dominate the entire clinical picture. In addition 
to the conjunctivitis and keratitis, other frequently recognizable ocular mani- 
festations are episcleritis, iritis and iridocyclitis. The genitourinary involve- 
ment is not confined to the urethra, for catarrhal prostatitis, prostatic ab- 
scesses, vesiculitis, and hemorrhagic cystitis may be observed. Hydrone- 
phrosis, pyelonephritis, and ureteral obstruction may alter the common pat- 
tern of Reiter’s disease to demand prompt consideration of surgical relief. 
Ulcerations about the meatal orifice, on the glans and behind the corona 
appear shallow and circinate with an exudative, crusting or dry surface. 
The oral lesions are characterized by erythema of the buccal mucous mem- 
branes, vesicle formation and, finally, denudation. Pharyngeal congestion, 
superficial glossitis, and a fine vesicular eruption of the lips may suddenly 
or insidiously become evident. The development of hyperkeratotic scales, 
particularly over the bony prominences, may make the skin eruption indis- 
tinguishable from gonorrheal keratosis blennorrhagica. Obviously such der- 
matitis, in the presence of urethritis, conjunctivitis, and arthritis makes dif- 
ferentiation of Reiter’s disease from venereal keratosis blennorrhagica de- 
pendent solely upon careful and complete bacteriologic investigations. 
Hemorrhagic puncta or vesicles on the skin may antedate the keratotic 
lesions. Like the conjunctival and urethral inflammations, exacerbations 
and remissions of the dermal lesions may occur. Roentgenograms of the 
involved joints may show not only demineralization of varying degree, but 
also circumscribed areas of subchondral decalcification, periosteal prolifera- 
tion, and narrowing of the joint spaces. Extreme difficulty may be en- 
countered in separating these changes from those exhibited in rheumatoid 
arthritis. 

The laboratory findings are not of diagnostic significance. The white 
blood cell counts fluctuate between 10,000 and 20,000 during the active state 
of the disease and the sedimentation rates are rapid. Pyuria, albuminuria 
and hematuria characterize the urinary findings on gross or microscopic 
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examination. Numerous pus cells can be found in the prostatic expressions. 
The bacteriologic, immunologic and microscopic studies of the exudates, 
tissues, lining membranes, and blood and cavity fluids do not contribute 
any pathognomonic findings. 

Although the inflammatory phenomena lead one to assume that the dis- 
ease is of an infectious nature, bacteriologic and immunologic studies have 
not uncovered the causative pathogenic agent. In Reiter’s original investi- 
gation a spirochete was obtained from the blood of the subject; hence the 
designation of the disease by the title, “Spirochetosis Arthritica.” Sub- 
sequent investigations, however, have invalidated the assumption that any 
spirillum could be related to the disease process. In spite of the striking 
similarity of Reiter’s disease to S3'stemic gonorrhea, smears and cultures 
of exudates from the genito-urinary tract, the conjunctival secretions and 
aspirated joint fluids have uniformly failed to reveal the presence of gono- 
cocci ; blood cultures and urine cultures have not grown gonococcal colonies ; 
and complement fixation tests performed at various stages of the disease have 
not disclosed any increased titers of specific antibodies. Agglutination reac- 
tions for B. abortus and brucellergin skin tests have presented negative re- 
sults. Agglutinatioh tests for dysentery strains have, in a similar manner, 
proved negative. Inclusion bodies have not been discovered in stained 
scrapings of the conjunctival, urethral or synovial membranes. 'Specific 
organisms could not be identified in smears from the oral and penile lesions. 
Cultures of macerated synovial tissue have been found sterile and inoculations 
of various animals have produced unsuccessful results. An extensive and 
detailed search by Bauer and Engelman for specific bacterial or virus bodies 
was entirely fruitless. 

The etiolog}^ has been further obscured by impressions derived from 
clinical observations. Beiglbock postulated that the disease was funda- 
mentally an allergic manifestation with the genito-urinary, ocular and skele- 
tal systems chiefl}’- participating. The association of conjunctivitis, arthritis 
and balanitis with positive intradermal reactions to gonococcus vaccine in 
patients afflicted with gonorrheal urethritis has extended and supported this 
conception. Sherman, Bluementhal and Heidenreich ® concluded that a 
toxo-allergic mechanism could effect superimposed ophthalmic, dermal, and 
arthropathic responses in bacteriologically proved gonorrhea. Clinical 
experience prompted Epstein and Chambers ‘ to believe that oral, corneal and 
cutaneous lesions might be allergic manifestations when associated with 
gonorrheal urethritis. It must be emphasized, however, that the gonococ- 
cus could readily be identified in these cases, whereas in Reiter’s disease such 
an etiology has never been established. To imply, then, that Reiter’s disease 
is a transitional form of gonorrhea, the outcome of an infection wherein the 
causative agent has undergone morphologic alterations defying identification, 
is entirely speculative and untenable. Nor can one unreservedly accept 
Manson-Bahr’s contention that the entire syndrome is related to dysenteric 
polyarthritis with superimposed toxic features. 



reiter’s disease 


501 


Case Reports 

Case 1. A 20-year old white male was entirely well until March 10, 1945 when 
aching of the left ankle appeared. For the following six days the affected joint 
showed surface heat, redness, and tenderness ; motion and Aveight bearing became in- 
creasingly painful. On March 16, itching and smarting of both eyes were sensed and 
within 24 hours congestion, photophobia and a mucopurulent discharge developed. 
Simultaneously, a purulent urethral discharge appeared. The inflamed left ankle be- 
came increasingly worse and both knees became involved. 

The family history was not contributory. Measles, scarlet fever, and chickenpox 
were tlie only previous illnesses. Sexual exposure was vehemently denied. 

Although urethral smears on tliree successive days were negative for gonococci. 
10 intramuscular injections of penicillin were administered at intervals of three hours, 
and penicillin solution was instilled into the conjunctival sacs every three hours for a 
period of four days. At the end of this time the eye symptoms abated and for the 
continuing urethral discharge and polyarthritis another course of 10 intramuscular 
penicillin injections was given. On March 27 the bilateral conjunctivitis recurred 
while the urethritis spontaneously vanished. 

Hospital observation was undertaken March 28 for the mucopurulent conjunc- 
tivitis, bilateral superficial punctate keratitis, and the arthritis of the knees and left 
ankle. During the first four days, the temperature fluctuated between 96.8° and 100° 
F. and the pulse between 68 and 102. One drop of 4 per cent homatropine was in- 
stilled into each eye and metaphen ointment was applied continuously. At the end of 
the first week the conjunctivitis and keratitis cleared, the left ankle seemingly resolved 
but the knees remained swollen and painful. A distant apical systolic murmur was 
then detected for the first time. The urine sediment contained numerous' clumps of 
pus cells; albuminuria (2 plus) was found; and the specific gravity measured 1.026. 
The white blood cell count was 11,100 of which 60 per cent were polynuclears, 34 per 
cent lymphocytes, and 4 per cent monocytes; the red blood cell count revealed 4,100,000 
cells and the hemoglobin content was 82 per cent. The sedimentation rate on admis- 
sion was 21 mm. (Wintrobe) and on April 16 was 30 mm. Electrocardiograms taken 
on April 1 and 15 exhibited PR intervals of .22 second and .24 second with rates of 
92 and 88 respectively (figure 1). On April 26 the skin surrounding the urethral 
meatus became reddened; two days later a yellow-brown crust on an erythematous 
base about 1.5 cm. in diameter appeared immediately proximal to the glans. No pain, 
itching, or bleeding was experienced. The inflamed joints persisted throughout the 
entire course. 

On May 11, 1945 hospital transfer was effected. The subject appeared chroni- 
cally ill, emaciated, pale and unable to maintain tlie erect posture owing to pain and 
weakness of the lorver extremities. The conjunctivae were norrnal in appearance; 
ophthalmoscopic examination was negative. Membranes of the hard and soft palates 
were sites of many pin-point vesicles surrounded by adjacent erythema; the tongue 
revealed several painless, denuded, sharply marginated, coalescent areas on the dorsal 
and lateral surfaces ; the pharynx rvas coated by a mucopurulent, post-nasal discharge. 
Mastication and deglutition could be accomplished asymptomatically. The heart was 
regular, the rate was 120, and no abnormalities could be detected; the blood pressure 
was 116 mm. Hg systolic and 74 mm. diastolic. A diffuse, shotty lymph node enlarge- 
ment could be demonstrated in the anterior and posterior cervical, the epitrochlear 
axillary and inguinal regions ; splenomegaly or hepatomegaly was not found. A cir- 
cular erythematous base, partly covered by yellow crusts, extended about the urethral 
orifice for a distance of .5 cm. Immediately prox-imal to the corona on the right 
dorsal surface, a non-indurated, painless, superficial ulcer about 1.5 cm. in diameter 
with a clean base was visible. Both knee joints u'ere enlarged and an increased 
amount of fluid in the left suprapatellar area could be palpated; the left ankle appeared 




April 1 • April 15 May 14 May 22 









Reiter’s disease 


503 


swollen. Painless motion could be executed in the involved joints, but both thighs and 
calves showed atrophy of the muscles attended by weakness and marked fatigability. 
An urethral discharge could not be ejcpressed but the prostate was of a boggy con- 
sistency. The soles of both feet were covered with considerable keratotic deposits. 

The arthritic condition improved slowly with radiant heat therapy and massage. 
Ambulation was undertaken with increasing ease and. strength, although the swelling 
and stiffness of the joints persisted for four weeks. The thigh and calf muscles 
gradually increased in tone and size. The vesicular lesions of the oral membranes 
disappeared within a few days. 'In spite of the daily ingestion of 10 mg. of thiamine 
chloride, 150 mg. of nicotinamide and multiple vitamin capsules, the erythematous 
blush on the hard and soft palates persisted. During the third week an erytlie- 
matous patch over the left buccal membrane erupted and a clean, ■ painless, super- 
ficial ulcer 1 cm. in diameter appeared opposite the third upper right molar tooth. The 
denuded areas of the tongue remained unaltered in appearance^ Yellow-brown scales 
adjacent to the meatus and over the ulcer proximal to the glans were desquamated but 
continued to reappear at irregular intervals; penicillin solutions applied to the penile 
lesions failed to effect any response. During the first week of June, non-tender 
vesicles of 'millet-seed size erupted on both lips but disappeared spontaneously within 
three days. 

The laboratory findings were not informative. Urethral smears repeatedly failed 
to show any gram-negative, intracellular diplococci. The urine sediment contained 
IS to SO white blood cells under high-power fields; the specific gravity ranged between 
1.016 and 1.028; the urea clearance was 102 per cent of average; cultures of the urine 
recovered hemolytic Staphylococcus aureus. The prostatic secretion contained many 
white blood cells but no organisms resembling the gonococcus. Cultures of the pros- 
tatic fluid yielded colonies of staphylococci and streptococci. Several smears of the 
meatal and shaft lesioirs showed no spirochetes, Ducrey bacilli, or Donovan bodies ; a 
few gram positive diplococci were found. On several occasions, Kahn and Wasser- 
mann tests were performed but none was positive; the Frei, tuberculin and brucellergin 
skin tests were negative. No response was obtained to the intracutaneous test for 
Ducrey bacillus infection. All white blood cell counts during the six weeks of hos- 
pitalization varied between 4,750 and 8,000 with normal differential counts; the red 
blood cells and hemoglobin remained at normal levels. The serum protein content 
was 6.5 gm. per 100 c.c. and the albumin and globulin fractions were 4.6 and 1.8 gm. 
respectively. The Westergren sedimentation rate was 32 mm. on admission, rose to 45 
mm. at the end of May, but steadily declined to 6 mm. by the last week of June. 
Throat cultures were persistently negative for Beta hemolytic streptococci. No para- 
sites or ova could be recognized in the stool specimens on three separate occasions. 
Agglutinin titers for S. dysentery and N. paradysentery (W) could not be detected. 
The serum uric acid content was 4.9 mg. per 100 c.c. 

The early roentgenographic examinations of the knees showed soft tissue swelling 
and a general haziness, but no erosions of the articular cortices; views of the left 
ankle indicated a mild bony atrophy. The cardiac silhouette failed to show any ab- 
normalities. Intravenous pyelograms did not reveal any pathologic alterations. 

During the last week of June the urinalj'sis disclosed normal elements chemically 
and microscopically. About 20 pounds of weight had been gained by mid- June and 
the fatigability and weakness were entirely overcome. The buccal lesions had entirely 
disappeared, the Ungual areas of denudation had receded considerably, and lymph node 
enlargement was barely detectable. The consistency of the prostate was firmer. Sub- 
jectively and objectively the previously involved joints were normal; roentgenograms 
of the ankles and knees failed to disclose any periarticular swelling, haziness, articular 
changes, or bony atrophy. Clinically, cardiac abnormalities were at no time observed 
and serial teleroentgenograms remained normal. 



504 


WILLIAM FEIRING 


Reexamination on August 7 indicated that a gain of 30 pounds had been effected 
and that no clinical manifestations of the original disease were present except for a 
small superficial ulcer at the edge of the corona tliat measured .5 cm. in diameter. The 
urinary, hematologic, immunologic, cutaneous, cultural, prostatic, and stool tests were 
repeated with uniformly negative results. Scrapings from the small ulcer base, Kahn 
and Wassermann reactions were persistently negative and uninformative. The serial 
electrocardiograms showed the following changes in the P-R intervals (figure 1) ; 


April 1, 1945 22 sec. 

April 15, 1945 24 

May 14, 1945 24 

May 22, 1945 23 

June 11, 1945 24 

June 25, 1945 19 

July 16, 1945 22 

August 10, 1945 20 


Case 2. A 23-year old white male was seen on November 12, 1944, for an 
urethral discharge and increased frequency of urination of two days’ duration. He 
had been well until July 1944 when a paronychia of the right index finger required 
incision and drainage. In August 1944 an infection of the left external ear and a 
bursitis of the left shoulder had been successfullj- treated. On October 2, a cellulitis 
of the right calf necessitated incision and drainage. 

The urethral and prostatic expre.ssions contained numerous white blood cells but 
no organisms, and treatment was pursued in the form of daily prostatic massage. For 
the next two weeks a slight but constant terminal hematuria was observed. On De- 
cember 2, 1944, photophobia, conjunctival congestion, and a mucopurulent discharge 
attended by bilateral iritis developed. He entered the hospital on December 4 with a 
temperature of 100.8° F. and a pulse rate of 98. Repeated smears of the urethral and 
prostatic fluids failed to show any organisms. Except for the urethral and con- 
junctival phenomena no other abnormal physical findings were encountered. On the 
second day of hospitalization the urethral discharge abruptly subsided after a seizure 
of lower abdominal pain that satisfactorily responded to the administration of enemata. 
Progressive swelling, limitation of motion, redness, heat and tenderness of the right 
wrist evolved during the first week while coincident vague pains of the left ankle 
were felt. Oral administration of sulfadiazine was begun immediatel}' on December 
6, one gram being given every four hours for 12 doses. This therapy was replaced 
by the instillation of penicillin solution into the conjunctival sacs every two hours. 
After 48 hours eight doses of intramuscular penicillin, 20,000 units at three-hour 
intervals were administered. A rhinitis appeared on December 11 that was quicklj- 
followed bj' congestion, vesiculation, and shallow ulcerations of the membranes of the 
tongue, gums, pharynx and cheeks. Anorexia, painful mastication, and painful de- 
glutition were moderately severe. A second course of penicillin, 20,000^ units every 
three hours, was initiated and maintained for one week during which time the oral 
manifestations disappeared. On December 18 frank inflammatory involvement of 
the left knee and ankle became evident and the signs enveloping the right wrist were 
intensified. A balanitis developed on January 1, 1945 : the urethral orifice, the peri- 
urethral surface of the glans and the corona were covered with a brown crust resting 
upon a red base. Slow improvement of the eyes, joints, and genitalia followed but not 
until mid-February had all the phenomena vanished. On January 15 a bilateral axil- 
lary lymphadenitis prompted the administration of 20,000 units of penicillin every four 
hours for five days; the therapy was fortified by the application of hot compresses. 
The small amount of turbid fluid that drained through sinuses in the right axilla con- 
tained Staphylococcus albus. For the first 42 days the oral temperature fluctuated 
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between 99° and 101.8° F. Precordial pains were experienced at irregular intervals 
but never attended by objective clinical manifestations. 

Diagnostic laboratory data could not be obtained. Smears and cultures of the 
eyes at the height of the infection revealed Staphylococcus albus. The urine was 
cloudy, the sediment loaded with white blood cells and clumps, and the test for al- 
bumin was 4 plus ; 1 to 8 red blood cells were observed in the sediment under high- 
power fields on several occasions. These abnormal urinary elements disappeared on 
February 1. The white blood cell count on admission was 11,800 of which 84 per cent 
were polynuclear cells; the red cells and hemoglobin were normal; the non-protein 
nitrogen was 24, and the Westergren sedimentation rate was 40 mm. per hour. Until 
the latter part of January the leukocyte counts varied from 9,800 to 14,400 but there- 
after normal values were obtained. Two blood cultures were made but remained 
sterile. Several Kahn and Wassermann tests pro^•ed to be negative. Roentgeno- 
graphic visualization of tlie involved joints revealed a temporary mottled demineraliza- 
tion of the bones of the right wrist consistent with the conception of disuse atrophy. 
Pathologic states could not be identified in the cardiac silhouette, the lung fields, or 
flat abdominal plates. 

In serial electrocardiographic tracings significant variations in the P-R intervals 
were measured. From January 23 to April 30, the duration of A-V conduction fluc- 
tuated between .18 second to .24 second (figure 2). 

On May 17 the subject was transferred for further study. The cardiac findings 
were entirely negative except for an inconstant, localized, faint, systolic, apical mur- 
mur; the blood pressure was 134 mm. Hg systolic and 84 mm. diastolic. Palpable, 
shotty Ijmiph nodes were found in both axillary and inguinal regions. The joints 
appeared normal, motion was unimpaired, and musculo-skeletal distress could not be 
elicited. The Westergren sedimentation rates failed to exceed 4 mm. per hour; the 
white blood cells varied between 6,400 and 7,100; the red blood cells and the hemo- 
globin determinations were normal. Blood cultures remained sterile; the serum uric 
acid content was 4.7 mg. per 100 c.c. Urine studies revealed no pathologic elements 
and only two or three white blood cells were counted under high-power fields ; the urea 
clearance test was 110 per cent of average normal function; cultures of the urine sedi- 
ment on different occasions developed isolated colonies of alpha hemolytic strepto- 
coccus, non-hemolytic Staphylococcus albus, and hemolytic Staphylococcus aureus. 
Intravenous pyelography resulted in adequate excretion of the dye and the shadows 
had normal outlines. The prostatic smears did not contain pus cells and cultures re- 
mained sterile. Beta hemolytic streptococci were not recovered from the throat. 
Wassermann and Kahn reactions were repeatedly negative. Agglutination for B. 
abortus, S. dysentery and A. paradysentery (W) could not be demonstrated. Stools 
failed to reveal any ova, parasites, or blood. Frei, brucellergin, PPD, and H. ducrey 
vaccine intracutaneous tests failed to evoke any skin reactions. Roentgenographic 
studies of the heart, the knees, the wrists and the ankles showed normal film patterns. 
On May 24 the EKG exhibited a P-R interval of .24 second and on June 4 an interval 
of .20 second. Thereafter until subject was last seen in August the duration of K-V 
conduction was persistently below .18 second (figure 2). 

The P-R intervals varied as follows : 


January 23, 1945 20 sec. 

February 1, 1945 24 

Februarj' 12, 1945 : 21 ' 

February 23, 1945 22 

March 14, 1945 jg 

l^Iarch 23, 1945 '.2Z 

April 3, 1945 *20 

April 30, 1945 9 q 
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Summary 

Two cases of Reiter’s disease are presented in which abnormal prolonga- 
tions in auriculoventricular conduction appeared. In neither case could an 
infectious etiologic agent be found. 
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INTOXICATION RESULTING FROM THE ADMINIS- 
TRATION OF MASSIVE DOSES OF VITAMIN D, 
With Report of Five Cases * 

By Geo. W. Covey, M.D., F.A.C.P., and H. H. Whitlock, M.D,, 

Lincoln, Nebraska 

The fact that massive doses of vitamin D may produce toxic symptoms 
and even death in man has been recognized for many years. It is only in the 
past few years, however, that the administration of this substance in massive 
doses has become popular with physicians and that the misinformation rela- 
tive to its merits in the treatment of arthritis publicized by a certain widely 
read “digest” of current literature has induced some people to use it in self- 
medication. In the past year we have recognized the syndrome of vitamin 
D intoxication in five patients whose records are briefly reported later in this 
paper. Because these patients were very ill as a result of this intoxication, 
because the syndrome may easily be confused with other conditions, and 
because of the apparent increase in the number of these cases, it seems 
timely to discuss this subject. 

In 1933 Rappaport and Reed ^ treated a number of cases of allergic con- 
ditions with massive doses of highly potent viosterol. They found that this 
substance raised the blood calcium to very high levels, lowered the potassium 
level, diminishing its wide fluctuations, and stabilized the calcium-potas- 
sium ratio at a relatively low 'level. Certain of the patients under treatment 
showed toxic injury and they found that the threshold of toxicity varied in 
different individuals and sometimes in the same person at different times. 
They felt that the toxic symptoms were easily recognized and that .they abated 
promptly on discontinuance of the drug or reduction in the amount admin- 
istered. 

In 1934, Wyatt, Hicks, Allen and Thompson “ reported the treatment of 
40 cases of proliferative arthritis with vitamin D. They never administered 
over 300,000 international units per day and usually not over 200,000. They 
used irradiated ergosterol in sesame oil, viosterol, and vitamin D in pro- 
pylene glycol. Twenty per cent of the .patients had to discontinue this treat- 
ment because of toxic symptoms. They mention loss of appetite, drowsiness 
and slight headache as the more common symptoms, but in one of the eight 
cases showing toxic symptoms there occurred “violent persistent naUsea, 
intense headache and sweating.” They found that the calcium increase in 
the blood was from 0.75 to 0.95 mg. per 100 c.c. and that the calcium-phos- 
phorus ratio was undisturbed. 

In the same year Reed ® reported on the symptoms of viosterol over- 
dosage. He found that the first symptom of overdosage was frequency of 

* Received for publication February 5, 1946. 
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urination. This symptom did not necessarily imply that the total output of 
urine was increased and it was not necessarily due to increased calcium ex- 
cretion through the kidney. Urinary frequency was soon followed by nausea 
and vomiting and then, shortly, diarrhea. These symptoms abated in three 
to four days after the drug was stopped. Toxicity was always' accompanied 
by loss of weight, which he felt was due to increased basal metabolic rate. 
The weight loss was accompanied by increased nitrogen excretion. 

He states that toxicity is not synonymous with hypercalcemia. In com- 
paring it with the effect of administration of parathyroid hormone he found 
that, with the hormone, a blood calcium level of 16 mg. per cent is dangerous, 
whereas with viosterol one subject had a blood calcium of 29 mg. per 100 c.c. 
of blood for two weeks without signs of toxicity and another maintained a 
level of 24 mg. for eight days with no toxic symptoms. 

Reed concludes that one need not be apprehensive of doses up to 150,000 
units per day for “indefinite periods,” but it is interesting to note that Vrtiak 
and Lang,^ reporting on the treatment of 20 cases of chronic arthritis, using 
from 150,000 to 250,000 international units per day, said that “Nausea de- 
veloped in all patients ; in a few, frequency of urination and nocturia.” 

In 1937 Steck, Deutsch, Reed and Struck ® reported on their experimental 
studies regarding intoxication with vitamin D. This work was done on 
dogs. They point out that there is a species variation in susceptibility but 
that dogs and human beings are very much alike in this regard. The 64 
dogs in their series received doses of vitamin D which would rarely, if ever, 
be approached in man. These doses ranged from one million units per 
kilogram per day down to less than 20,000 units per kg. per day. They all 
had marked elevation of blood calcium with a maximum of 21.6 milligrams 
per cent, marked weight loss and marked signs of intoxication. They all 
died in coma. The survival time with any dosage over 50,000 units per kg. 
per day averaged 12 days; with doses between twenty and fifty thousand 
units it averaged 39 days ; and with less than 20,000 units, 68 days. 

The objective symptoms were about the same as noted in the human 
subject, consisting of weakness and lassitude, anorexia, polydipsia, polyuria, - 
psychic disturbances and diarrhea. Bloody feces were passed by 1 1 of the 
64 dogs. In these, petechial hemorrhages were found in the mucosa of the 
stomach and intestines. In the most intense intoxications the premortal 
coma was a constant and characteristic feature. It was preceded by partial 
paralysis, slow shallow respirations, fine thready pulse, salivation and psychic 
changes whereby a previously tame and friendly dog was rendered unman- 
ageable and vicious. 

Autopsy was performed on each of these dogs. It was found that, of the 
13 tissues selected for microscopic examination in each animal, the kidney 
proved to be the most vulnerable. Here, the first sign of damage was cel- 
lular degeneration. It was followed by the deposition of calcium in the 
damaged cells. There was great loss of fat, some of the animals beine en- 
tirely devoid of It. These authors found that if the administration of the 
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drug was stopped early enough for the animal to survive, complete repair of 
the damaged tissues ensued, but that no animal or human being will recover 
so long as the medication is continued. 

The increased excretion of calcium which takes place is not due to re- 
moval of the soft tissue deposits entirely, because it begins before there is any 
microscopic evidence of soft tissue deposits. It is thought to come from 
the trabeculae of the bone. The average level of calcium in the blood begins 
to fall after the output in the urine rises. 

In addition to their experimental work, these authors collected data on 
the administration of vitamin D to 773 human cases. The dosage in these 
cases varied from 1,500 to 35,000 units per kilogram per day. A total of 
63 cases, or 8 per cent, gave evidence of intoxication. Of these only two 
could certainly be said to have died of this intoxication. 

They conclude that their experience indicates that “administration of 
massive doses of vitamin D should not be undertaken for any cause except 
under careful supervision of a physician who can and will carefully check the 
patient’s condition at frequent intervals and who will see to it that the treat- 
ment is discontinued promptly on the appearance of the first signs suggestive 
of toxicity.” They believe that any sign of kidney dysfunction is an absolute 
contraindication and that arteriosclerosis is probably a contraindication, 
therefore administration to older subjects should be undertaken “with ex- 
treme caution.” 

In this connection, Slocumb ® concludes from his experience in the treat- 
ment of infectious arthritis that “. . . there is some risk of renal damage, 
which is temporary if the administration of vitamin D is discontinued 
promptly after evidence of toxicity appears, but serious damage may occur.” 
He calls attention to the fact that concentration of urea in the blood may rise 
in some of these cases of intoxication. 

From this brief review of part of the existent literature it appears that 
vitamin D in massive doses bears no relationship in its action to the use of 
this drug in deficiency disease. It is a powerful and dangerous drug which 
- should be used with caution at all times, and there are definite contraindica- 
tions to its use in some individuals. It mobilizes calcium from the trabeculae 
of the bones and thus raises the blood calcium level. The excess is excreted 
largely through the kidney. It often produces cellular degeneration in va- 
rious organs of the body, and this is most marked and obvious in the kidney. 
The degenerated cells become the repository for calcium. The fat tissue of 
the body is rapidly burned up until it may practically disappear. Nitrogen 
may accumulate in the blood, presumably owing to the inability of the dam- 
aged kidney to excrete it. That it produces other chemical changes, all of 
which may not yet be known, is shown by its effect on the blood potassium 
which is lowered and loses its natural property of rapid and marked fluctua- 
tion. It is also apparent that mild intoxication with this drug is probably 
harmless unless it be permitted to continue over a long period of time and 
that complete restitution of the injured tissues usually takes place. 
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The symptoms of intoxication are readily recognized and have been 
enumerated above. If they are encountered during the course of the admin- 
istration of the drug, the attending physician can recoghize them promptly 
and act accordingly. However, if the patient is not closely observed, or if 
he is treating himself, as did some of our cases, the symptoms of intoxication 
may go on for considerable periods of time without recognition and may 
presumably cause permanent injury or even death. 

Case Reports 

Case 1. Mrs. E. A., white female, age 66, was treated for a chronic osteoarthritis 
involving numerous joints, and in increasing severity from 1933 to 1944. On Feb. 4, 
1944, she came complaining of a great deal of pain from her arthritis. There was 
considerable tenderness over the spine, grating and limitation of motion of the knees, 
and tender, inflamed finger joints. The pulse rate was 84 and blood pressure 110 mm. 
Hg systolic and 70 mm. diastolic. Her general physical examination was not re- 
markable aside from the arthritic condition. On the day of examination she seemed to 
be less alert mentally than when last observed, but she seemed oriented and had 
travelled alone more than 50 miles to reach our offices. 

Laboratory data on Feb. 4 revealed a normal urine with 1.023 specific gravity. 
The blood showed 12.5 gm. of hemoglobin with 4,160,000 red cells ; 6,900 white cells 
and a normal blood picture. The sedimentation rate of the erythrocytes was 26 mm. 
in one hour. The blood Wassermann reaction was negative. 

The patient expressed a desire to try massive doses of vitamin D, so she was 
given 50,000 unit capsules with instructions to begin with one daily and gradually in- 
crease to four capsules (200,000 units) daily. About two weeks later she complained 
of dizziness and stated that she had fallen several times. For this reason she was 
admitted to Lincoln General Hospital on March 13, 1944. She appeared apathetic and 
was disoriented. The general physical and neurological examination revealed nothing 
excepting a mild psychotic state and the old arthritic condition which had not improved 
under the vitamin D therapy. There was occasional incontinence of urine. The out- 
put per day could not be accurately measured but seemed to be increased. There was 
no nausea, vomiting or other gastrointestinal disturbance. 

Laboratory data in the hospital showed a normal urine of specific gravity 1.025. 
The blood examination revealed 11.4 gm. of hemoglobin; 3,900,000 erythrocytes and 
6,850 leukocytes per cu. mm. with a normal differential count. The urinary calcium 
was markedly increased and the blood calcium was 12.7 mg. per 100 c.c. of blood. The 
blood urea was 38 mg. per 100 c.c. One week later the urinary calcium was still in- 
creased. After two weeks without vitamin D the blood calcium had dropped to 11.8 
mg. per 100 c.c. She was dismissed with but little change in the mild psychosis, but 
less tendency to ataxia upon standing and walking. We considered this to be a case 
of vitamin D intoxication with the somewhat unusual presenting symptoms of vertigo 
and tendency to fall and with at least an exaggeration of a tendency to senile psychosis. 

Case 2. IMrs. J. B., a white female, age 54, was admitted to Lincoln General 
Hospital on Aug. 8, 1945 complaining of severe headache, nausea and vomiting of four 
weeks' duration with 16 pounds loss in weight. She had had painful and swollen 
joints, the knees, feet and hands being chiefly involved, for the past eight years. For 
this artliritic condition she had been taking vitamin D, 200,000 units daily for the first 
30 days and 350,000 units daily for the next 60 days just preceding admission to the 
hospital. She stated that her arthritis had definitely improved. Physical examination 
showed nothing remarkable and no evidence of arthritis e.\-cept some tenderness over 
the spine. Blood pressure was 160 mm. Hg systolic and 90 mm. diastolic. 
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Laboratory data on admission showed a urine of 1.012 specific gravity with 
albumin 2 plus and occasional hyaline and granular casts. The blood examination 
revealed a negative Wassermann reaction; a sedimentation rate of the erythrocytes 
of 23 mm. in one hour; 12 gm. of hemoglobin; 3,600,000 erythrocytes, 10,300 leuko- 
cytes per cu. mm., and a normal differential count. The blood urea was 80 mg. per 
cent, the blood creatinine was 3 mg. and blood calcium, 11.5 mg. per 100 c.c. of blood. 
One week later the blood urea had dropped to 50 mg. per 100 c.c. The urinary cal- 
cium was still increased. 

At the time of discharge from the hospital she had no headache, her arthritis was 
in good condition, and her blood pressure was ISO mm. Hg systolic and 90 mm. 
diastolic. One month later there was a recurrence of the arthritis but there was no 
vomiting and only slight headache. Blood pressure was 180 mm. Hg systolic and 110 
mm. diastolic. The urine showed a specific gravity of 1.012, only a trace of albumin 
and occasional hyaline casts and C 3 dindroids. The blood urea at that time had dropped 
to 33 mg. per 100 c.c. 

Case 3. Mrs. P. S., a white female, age 45, was admitted to the Lincoln General 
Hospital on Sept. 3, 1945 complaining of cramping pains in the legs for one \veek and 
a severe nocturnal headache for three days (prei’iously she rarely had headaches). 
Because of a mildly painful joint in her right hand of two j’ears' duration she had been 
taking 50,000 unit vitamin D capsules for the past j’ear. She started wdth one capsule, 
then increased one capsule daily up to eight, then reduced one each daj' down to one 
capsule daily and then repeated the same C 3 mle again and again. For the past six 
months she had thus taken an average daily dose of 225,000 units. There had not been 
any change in the very mild arthritis. Four months before admission she had some 
polydipsia and polyuria with a heavy sediment noted in the urine. These symptoms 
lasted for one month. This had recurred t\vo months before admission with some 
burning on urination. Physical examination showed nothing remarkable excepting 
some redness and injection of the sclera. The only evidence of arthritis was slight 
tenderness of one interphalangeal joint. The blood pressure was 185 mm. Hg systolic 
and 105 mm. diastolic. 

Laboratory data revealed a urine of 1.010 specific gravit 3 ' containing albumin 1 
plus but otherwise negative. The blood Wassermann reaction was negative. The 
sedimentation rate of the erythroc 3 'tes was 27 mm. in one hour. The blood contained 
10.8 gm. of hemoglobin per 100 c.c., 3,930,000 red cells and 11,800 white cells per cu. 
mm. with a normal differential count. The blood urea was 61 mg. and blood calcium 
13 mg. per 100 c.c. The phenolsulfonphthalein kidne 3 ’^ function test returned 8 per 
cent of the dye in 15 minutes, 9 per cent the next 45 minutes, and 2 per cent the second 
hour, a total of 19 per cent in two hours. 

About one week after discontinuance of vitamin D the patient looked and felt 
much better. The blood urea had dropped to 37 mg. per 100 c.c. The urea clearance 
was only 38 per cent of the normal and the specific gravity of the urine remained low. 
The blood pressure was 150 mm. Hg systolic and 90 mm. diastolic. About one month 
later the blood pressure was found to be 135 mm. Hg systolic and 85 mm. diastolic, she 
felt much better with only a slight morning headache and the scleral injection had 
entirely disappeared. 

Case 4. Mrs. J. H., a white female, aged 68, had been treated for arteriosclerosis 
and hypertension for several years. Her blood pressure range'd from 166 mm. Hg 
systolic and 100 mm. diastolic to 208 mm. Hg systolic and 112 mm.Miastolic. Fol- 
lowing a sprained ankle and fracture of her right arm in 1944, she developed imarke'd 
arthritis with stiffness, redness and swelling of her wrists, knees, ankles, hips and 
shoulders. In July 1945 she was given 50,000 unit vitamin D capsules with instruct 
tions to take one daily for one week, then to increase the dose to two capsules daily. 
She, however, continued to increase the dosage each week until in October she was 
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taking seven capsules daily (350,000 units). At that time she complained of vertigo, 
nausea and vomiting. The urine showed a specific gravity of 1.011, a moderate num- 
ber of pus cells, many hyaline casts and cylindroids, and a few granular casts. The 
urinary calcium was slightly increased. Her blood pressure was the lowest ever 
recorded, 156 mm. Hg systolic and 90 mm. diastolic. The arthritis had improved 
somewhat. 

Two weeks after alk vitamin D had been discontinued she felt much better, the 
appetite was good and there was very little vertigo. The urinary calcium was not in- 
creased and the blood urea was 20 mg. per 100 c.c. of blood. 

Case 5. Mr. M. G., a white male, age 29, had tuberculosis of the spine when five 
years of age with a marked dorsal kyphosis. When 24 years of age he had a cold 
abscess in the back and left thigh. The present illness dated back two weeks when he 
vomited for several days which was very unusual for him. He was again ' vomiting 
when first seen on March 6, 1945 and had lost about 10 pounds in weight. He stated 
that four months before he had had some back and sciatic pain which had improved 
upon receiving some vitamin B injections which he had continued to take occasionally 
since that time. He said that he was taking no other medicine. Physical examina- 
tion was essentially negative except for the severe dorsal kyphosis which reduced the 
longitudinal diameter of the abdomen by about 50 per cent. The blood pressure was 
126 mm. Hg systolic and 94 mm. diastolic. 

Laboratory data revealed a negative Wassermann reaction, a sedimentation rate 
of 20 mm. in 1 hour, 13 gm. of hemoglobin per 100 c.c. of blood, 4,710,000 erythro- 
cytes, 7,050 leukocytes per cu. mm. and a normal blood picture. The urine had a spe- 
cific gravity of 1.011 with a few leukocytes. In rechecking the urine on the same day, 
many cylindroids were found. During the next few weeks, repeated urine examina- 
tions showed a trace of albumin, many hyaline casts and cylindroids and occasional 
granular casts. The phenolsulfonphthalein test returned 16 per cent of the dye in 15 
min., 12.5 per cent in the next 45 min. and 12.2 per cent in the second hour, a total of 
40.7 per cent. The blood urea was 66 mg. per cent. Roentgen-ray examination of 
the gastrointestinal tract was negative. 

After several days of vomiting he again felt fine for two weeks, when the nausea 
and vomiting recurred. This same cycle recurred for the third time when it was dis- 
covered that he had been taking from one to eight 50,000 unit capsules of vitamin D 
daily for the past four months. When he vomited, he had to stop the vitamin D but 
would take it again as soon as he could eat. The urine was then examined for calcium 
which was not found to be increased, but the blood calcium w^as 12.5 mg. per 100 c.c. 

After stopping the vitamin D, his appetite was again good and he felt well. After 
20 days the blood calcium w^as down to 10.6 mg. and the blood urea, to 49 mg. per 100 
c.c. Two weeks later (over one month after stopping the ingestion of vitamin D) 
the urine show^ed no albumin, no increase in calcium, and only a few hyaline casts 
and cylindroids; but the blood urea had again risen to 60 mg. wdth a hemoglobin of 
8 gni. per 100 c.c. of blood. 

• It seems probable tliat the kidney damage was severe enough so that full restitu- 
tion niay be impossible and secondary liypochromic anemia has developed. 

The treatment in all of these cases consisted of : 

' 1.' Discontinuing the administration of vitamin D. 

2. Forcing fluid intake. 

3. Administration of vitamin B in large doses— usually by parenteral 

injection. ^ 

4. .A restricted protein diet for a short time in some cases. 
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Discussion 

In four of five of these cases ranging in age from 29 to 68 years vitamin 
D was taken in dosage larger than is considered safe, namely 150,000 units 
per day. Two of the five cases were victims of arteriosclerosis and hyper- 
tension, conditions which have been said to contraindicate the use of this 
drug. In two cases the dosage was increased voluntarily by the patient much 
beyond the amount ordered by the physician. In case 1 the mental status 
of the patient, while not obviously psychotic, was known to have deteriorated 
in comparison with previous observations. At otir last observation the 
psychosis was obviously worse than before taking vitamin D. Although this 
condition has not been mentioned as a contraindication to massive doses of 
vitamin D, the moderate dosage she received, 200,000 units per day, seems 
to have increased her psychic disorder. This effect has been noted in dogs 
as stated earlier in this paper. It is possible that psychic disorders, especially 
in the aged, should be considered as a contraindication to the use of this 
substance in massive dosage. 

The most common symptoms were nausea, vomiting and headache. As- 
sociated with these symptoms there was a group of findings indicating renal 
injury and consisting of albuminuria of moderate grade, the presence of 
granular casts, an elevation of blood urea and a depression in the output of 
phenolsulfonphthalein. 

Blood calcium was slightly increased in the four cases in whom it was 
estimated and there was generally an increase in urinary calcium but this was 
noted as marked in only one instance. 

A moderate normochromic anemia was found in three of the five cases 
and slight leukocytosis, in two. 


Conclusions 

1. Vitamin D in massive doses is a toxic substance which produces 
parenchymal injury especially in the kidney. ' 

2. In doses greater than 150,000 units jier day, it is a dangerous drug. 

3. In individuals who have evidence of renal disease it should not be used. 

4. In those with hypertension and signs of arteriosclerosis and those 
who show any signs of psychic disturbance its safe use is open to question. 

5. In any individual the use of this substance should be frequently and 
carefully supervised. The discontinuance of the drug at the first sign of 
intoxication will usually cause the prompt disappearance of symptoms and, 
probably, the restitution of the injured tissues. 

6. Injury to parenchymatous organs, especially the kidney, may progress 
to the point where restitution is impossible, as seems to be true in our case 5. 
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CASE REPORTS 


FRIEDLANDER PNEUMONIA TREATED WITH STREPTO- 
MYCIN; REPORT OF A CASE WITH PROMPT 
RECOVERY * 

By Norman Learner, Captain, and William R. Minnich, Captain, 

M.C., A.U.S., F.A.C.P. 

The introduction of streptomycin has provided a new antibiotic effective 
against many Gram negative organisms unaffected by penicillin. The Fried- 
lander bacillus {Klebsiella pneumoniae) has been shown to be susceptible to 
streptomycin in vitro,’- but the effect of this agent on acute Friedlander pneu- 
monia is not known.'}' Recently, the opportunity arose for just such a therapeutic 
trial. The patient responded so rapidly to streptomycin that a report was felt 
justified, especially since this type of pneumonia is so refractory to other drugs. 

Case Report 

The patient, a 36 year old white infantry soldier, sustained a penetrating shell 
fragment wound of the right forearm on December 15, 1944, in France. Three days 
after injury the fingers of the right hand began to turn black. Dorsal sympathetic 
blocks were performed, but by the tenth day the fingers were completely black. He 
was then evacuated through channels to the zone of the interior. The soldier com- 
plained of severe pain in the arm and forearm, and on February 19, 1945 a dorsal 
sympathectomy was performed with immediate relief of much of the discomfort in 
the extremity. The forearm wound continued to drain, and culture obtained on Feb- 
ruary 26, 1945 disclosed “bacilli of the mucosus encapsulatus group.” A later culture 
on March 17 disclosed only B. subtilis and B. protens. On March 2 the gangrenous 
portion of the fingers was removed. He subsequently developed an abscess of the right 
hand which was drained on May 29, 1945. On July 26, 1945 he was transferred to this 
plastic surgery center and on arrival the forearm wound was healed, but slight drainage 
persisted in the amputated stump of the right index finger. During the period from 
February until May 1945, he received penicillin, 20,000 units intramuscularly every 
three hours, almost continuously. 

On October 3, 1945 a revision of the stumps of the right index and middle fingers 
was performed under general inhalation anesthesia. On October 8 the middle finger 
stump was practically healed, and the index finger stump was healing satisfactorily. 
The surgeon stated that there Avas no active infection. On the evening of October 10 
he developed sharp pain in the lower left chest posteriorly and in the left axilla. Ex- 
amination of the chest at that time showed nothing remarkable and there was no fever. 
However, the next day the pain persisted and temperature rose to 100° F. A slight 
unproductive cough appeared. On October 12 a medical consultation was requested. 

* Received for publication May 23, 1946. 

t At the time this report was submitted we were not familiar with the paper of Herrell, 
W. E., and Nichols, D. R. ; The clinical use of streptomycin; A study of 45 cases, Proc. 
Staff Meetings, Mayo Clin., 1945, xx, 449, in which the authors described two cases of 
Friedlander pneumonia treated with streptomycin. 
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On examination the patient was obviously uncomfortable, although he did not appear 
seriously ill* ^fotion of the left chest was markedly restricted. The percussion note 
was dull at the left base and low in the left axilla. Breath sounds were diminished 
in these areas, but no rales were audible. A coarse friction rub was present just below 
and medial to the left scapular angle. .It was felt that the patient had an early left 
lower lobe pneumonia, although the possibility of pulmonary infarction was entertained 
because of a history of thrombophlebitis in the right leg one year previous with 'a minor 
recurrence in August 1945. Chest roentgenogram on October 12 disclosed a faint area 
of consolidation in the axillary portion of the left lower lobe with slight elevation of 
the left diaphragm. The left costophrenic angle was slightly hazy, but no free fluid 
appeared to be present. Blood count disclosed 10,550 leukocytes of which 71 per cent 
were polymorphonuclear neutrophiles. Sputum cultures was obtained, and penicillin 
therapy was instituted on October 12 (40,000 units intramuscularly every three hours). 
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Fig. 1. 


Because of tlie severe pleuritic pain, the left chest was strapped with adhesive. On 
October 13 there was no change in the patient’s condition. He continued to complain 
of severe pain in the left axilla and the physical signs were the same. On October 14 
his fever had fallen somewhat and he began to cough up small quantities of tenacious 
frankly bloody, sputum. Examination of the chest disclosed a greater area of dull- 
ness at the left base and in the left axilla. A second roentgenogram on October 15 
showed increase in the consolidation. The lateral portion of the involved lower lobe 
appeared very dense while the medial portion showed only mottled density. Also 
noted was moderate pleural thickening over the right apex. Sputum culture report on 
October 15 was “Friedlander bacillus {KL pneumoniae type A), 4 plus.” Neufeld 
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typing for pneumococci was negative. On October 16 the patient still appeared 
acutely, but not seriously, ill. The signs of consolidation were more extensive over tlie 
left lower lobe. There was increased vocal resonance over the involved area but the 
breath sounds were still diminished. Despite the fact that the temperature was falling 
the patient was clinically worse. It was decided to institute streptomycin therapy 
since reports indicate that Friedlander bacillus is insusceptible to penicillin.- Ac- 
cordingly, at noon on October 16 penicillin was discontinued and streptomycin begun in 
doses of 200,000 units intramuscularly every three hours. A second sputum culture, 
obtained just before this change in therapy, again revealed Friedlander bacillus (Kl. 
pneumoniae type A) 4 plus. The sensitivity of this organism to streptomycin was 
determined and found to be 20 units/c.c. of an F.D.A. broth culture. Streptomycin 
blood levels were determined at 9 a.m. and 3 p.m. daily by the metliod of Stebbins and 
Robinson.^ Unfortunately a blood culture was not obtained until about 18 hours after 
streptomycin therapy was begun, and this was negative. The patient made rapid 
improvement, and sputum cultures obtained on October 17 and daily thereafter were 
negative for Friedlander bacillus. He continued to cough up tenacious bloody sputum 
for three days, but by October 18 there was return of resonance and increase in breath 
sounds at the left base. The hand wounds appeared clean and there was no drainage. 
By October 20 the temperature was normal and remained so. The patient tolerated 
the streptomycin ^yell and there were no untoward reactions, except soreness locally 
at the site of injection. Chest roentgenogram on October 21 disclosed considerable 
clearing in the density at the left base. A shadow persisted in tlie axillarj' portion of 
the left lung. Near the superior and medial margin of this shadow there was a small 
area of translucency which could possibly represent a small cavity, although the ap- 
pearance was not at all definite. On October 25, after the temperature had been nor- 
mal for six days, the streptomycin was discontinued. The patient then made an un- 
eventful recovery. Chest roentgenogram on October 31 revealed still further clearing 
of the density in the left lower lung field. The left diaphragm was in normal position, 
but there were definite diaphragmatic adhesions in the mid-portion producing some 
tenting. Another roentgenogram on November 9 showed only slight haziness in the 
axillary portion of the left lower lung field and persistence of the diaphragmatic ad- 
hesions. A final roentgenogram on November 21 disclosed no residual parenchymal 
lesion. The left diaphragm was elevated and there was evidence of pleural thickening 
in the region of the interlobar fissure. 

The fact that bacilli of the mucosus encapsulatus group were recovered from tlie 
forearm wound on February 26, 1945, was unfortunately not discovered until the pa- 
tient had completely recovered from the pneumonia. By this time all wounds were 
well healed and no material for culture was available. 

Comment 

The Friedlander bacillus {Kl. pneumoniae) is the etiologic agent in a small 
but definite percentage of lobar pneumonia cases. Julianelle ^ described three sero- 
logic types. A, B, and C, and a mixture X, type specificity depending on capsular 
polysaccharide. Type A was the responsible agent in 74 per cent of one series 
of 45 cases of Friedlander pneumonia.^ The disease may lead to early death, 
recovery in a relatively small percentage, or chronic suppurative pulmonary dis- 
ease with abscess formation. The mortalit)'' is high. Solomon ^ reported 
deaths in 97 per cent of 32 cases receiving no chemotherapy. Perlman and 
Bullowa ® found that sulfanilamide, sulfapyridine, or type specific serum, or com- 
binations of these were of little value. Hyde and H3'de " state that the value of 
chemotherapy is not clear, but that sulfonamides are of some value in human 
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Friedlander pneumonia in the early stages. Anderson,- in a review of penicillin 
therapy, lists the Friedlander bacillus among a group of organisms that are not 
adversely affected by concentrations of penicillin that can be achieved in the blood 
or tissues. He points out, however, that several relatively insusceptible organ- 
isms can be inhibited in vitro by use of relatively high concentrations of penicillin, 
indicating that penicillin insensitivity is a relative quality. This is demonstrated 
in the case here reported. Penicillin sensitivity studies in vitro disclosed that a 
concentration of 75 units of penicillin per c.c. was necessary to inhibit the growth 
of this strain of Kl. pnewnomae. Levels approaching this are never approxi- 
mated in penicillin therapy. It can be argued that such levels are not necessaiy 
in vivo, since the action of penicillin in human infections is bacteriostatic — ^that 
the actual destruction and elimination of the infecting organisms are probably 
effected by the normal defense mechanisms of the host.- We thought this at first 
to be the case in our patient, since his temperature began to fall while he was 
receiving penicillin. However, since there was spread of the pneumonic process, 
and since the sputum cultures still showed the presence of the organisms, strep- 
tomycin therapy was decided on. The response was prompt, and the sputum 
cultures were consistently negative after two days of treatment. It is of interest 
that sensitivity studies in vitro disclosed 20 units of streptomycin per c.c. of 
F.D.A. broth culture to inhibit this strain of Kl. pneumoniae^ and that such levels 
were attained in the blood by the dosage of streptomycin employed. 

An unusual feature in this case was the presence of “bacilli of the mucosus 
encapsulatus group” (probably Kl. pneumoniae) in the culture of the forearm 
wound on February 26, 1945, Since there were small draining areas in the 
finger stumps at the time of the plastic procedure on October 3, 1945, it appears 
most likely that Friedlander bacilli were present in the wounds of the hand, and 
• that the operation resulted in low grade bacteremia culminating in the pneumonia. 
Unfortunately, a blood culture was not obtained until 18 hours after the institu- 
tion of streptomycin and this was negative. 

Summary 

A case of Friedlander pneumonia caused by Kl. pneumoniae type A is de- 
scribed, which was successfully treated with streptomycin after apparent failure 
of penicillin. It is appreciated that the treatment of a single case does not estab- 
lish the value of a new therapeutic agent. However, the rapid recovery from a 
disease ordinarily so refractory to other known methods of treatment should in- 
dicate the further trial of streptomycin in Friedlander pneumonia. 

Wc are grateful to Lieutenant F. V. Lucas, Sanitary Corps, Army of tlie United States 
for the bacteriologic studies including sensitivity determinations and streptomycin levels. ’ 
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HEMATOPORPHYRINURIA: REVIEW OF LITERATURE AND 
REPORT OF A CASE OF CHRONIC TYPE^" 

By Sol Levy, M.D., Medical Lake^ VVashingion, and Robert J. Klein, M.D., 

Springfield, Massacliuseits 

Porphyrins are chemical compounds participating in the normal pigment 
metabolism and occurring throughout the plant and animal worlds. They are 
of special interest in medicine because of their occurrence in hemoglobin, in bile- 
pigments, in chlorophyll, and in the widely distributed coloring matter, cyto- 
chrome. All porphyrins have a common chemical structure, namely four pyrrole 
rings bound by four additional carbon atoms, and are able to forni compounds 
with metals. In the blood pigment the porpliyrin is called protoporphyrin and 
this combined with iron and the protein fraction, globin, forms the basis for 
hemoglobin. 

The organism receives the porphyrin either directly or by transformation of 
the chlorophyll, the hemoglobin, or the myoglobin in the gastrointestinal tract. 
This transformation probably takes place through the action of intestinal bacteria. 
Part of the porphyrin is absorbed by the intestine and conducted to the liver 
where it is changed to bilirubin or to other forms of porphyrin ; part of it enters 
the circulation and is carried either to the organs of storage or to the kidneys 
where it is excreted. In addition to this, production of porphyrin takes place 
in the reticulo-endothelial system, especially in the liver cells, during the course 
of the transformation of hemoglobin to bilirubin, and it also takes place in the 
bone marrow during the synthesis of the blood pigment. Pathologic porphyri- 
nuria may therefore be the result of disturbances in any of the organs participat- 
ing in the pigment metabolism. 

Two porphyrins appear to be the most important in cases of pathologic por- 
phyrinuria, namely, (1) coproporphyrin which occurs in normal feces, and (2) 
uroporphyrin which is found in small quantities in normal urine. These two 
porphyrins, as they occur normally in excreta, are probably derived from plant 
and animal tissues taken as food. In certain pathological conditions both uro- 
porphyrin and coproporphyrin are produced in excess in a manner as yet unknown 
and excreted in the urine and feces. Giinther,® who did the pioneer work in this 
field, believed that the disease represents a constitutional anomaly of pigment 
metabolism in the form of a reversion to an embryonic type. This he based on 
the fact that the embryo’s red cells contain uroporphyrin as well as hemoglobin 
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and that thus far no satisfactory evidence has been found that these po^hyrins 
are derived from the breakdown of hemoglobin. Subsequent investigations, 
especially those indicating that porphyrias are a familial disease, tended to con- 
firm Gunther’s original idea that the disease is caused by an inborn error of 
porphyrin metabolism. 

From the etiologic point of view the porphyrias have been classified into con- 
genital. acute, and chronic forms. The acute form has been further subdivided 
into acute toxic and acute idiopathic porphyria."^’ ® In regard to the acute toxic 
and the acute idiopathic forms, Watson and others ® pointed out that these two 
forms probably represent the same condition and that they are indistinguishable 
either clinically or by laboratory procedures. The acute toxic form of porphyria 
is recognized only by the demonstration of a toxic agent, usually a barbiturate 
or a sulfonamide, which apparently are etiologic factors.^’ Anxiety, exhaustion 
and infection are also given by some authors, notably Eldahl,- as precipitating 
factors for the acute toxic form. On the other hand, the acute idiopathic por- 
phyria, it is assumed, is also produced by some toxic agent, which has not been 
identified. 

Clinically the congenital form, which is rare and inherited as a recessive Men- 
delian characteristic, is featured by (1) the color of the urine, (2) the pigmenta- 
tion of the teeth and bones, and (3) the sensitivity of the skin to light. The 


urine varies from a pink to a red or black color and often darkens after exposure 
to light (so-called photo-oxidation). The porphyrins found in the urine are 
coproporphyrin and uroporphyrin. There is a brown to pink pigmentation of the 
enamel of the teeth, and the bones of the hand may develop a brown pigmentation 
which may become so deep that it is visible upon transillumination. The skin 
lesions, which vary from simple erythema to vesicle formation and large bullae 
filled with a colorless or blood-stained fluid, are caused by the sensitivity of the 
skin to ultraviolet light. This skin sensitivity is usually evident in childhood 
and affects mainly, the hands, neck and face. Healing leaves permanent scars 
and in some cases a brownish pigmentation of the original lesions. Although 
the condition continues through life and can be warded off as long as precaution 
against excessive sunlight is taken, Garrod ^ thinks that the prognosis must be 
guarded since in these cases there is a great tendency toward the development of 
a very fulminating type of pulmonary tuberculosis. 


Both the acute toxic and the acute idiopathic forms of porphyria are more 
common in women than in men.'' The condition may be familial and then is 
inherited as a dominant Mendelian characteristic. In women, according to Giin- 
ther,® it is very often associated with menstrual disorders. The symptoms of 
acute porphyria of either type include, (1) the voiding of red urine (port wine 
color) or brownish urine which may become red after exposure to light, (2) 
various types of gastrointestinal disturbances and abdominal pain, such as nausea 
constipation, vomiting, (3) various abnormalities of the nen'ous system, as evi- 
denced-by psychotic manifestations or paralysis, usually of the ascending (Landry) 
type. (4) jaundice, (5) renal damage and (6) very rarelv pigmentation of the 
skin or dermal photosensitivity. During the attack the ur'ine usually contains a 
mixture of coproporphynn and uroporphyrin. The central nervous svslem in- 
volvement and the psychic disturbances usually occur only in the acute toxic 
orm, and ,f the.se _S 3 nnptoms are present, the prognosis is considered very poor 
the mortality rate in these cases being about 75 per cent. The leading symptoms 
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in the acute idiopathic form are intermittent attacks of voiding port-wine colored 
urine. These attacks last from one to three weeks, -and then the porphyrin usu- 
ally disappears from the urine until the onset of a sulisequent attack. In these 
cases there is often evidence of hepatic dysfunction, such as positive urinary re- 
actions for urobilin and urobilinogen and intermittent attacks of mild jaundice. 
The pathologic changes in the fatal cases are chiefly in the nervous system and 
consist of degenerative changes in the peripheral nerves, the spinal cord, and the 
ganglia of the autonomic nervous system, especially those of the abdominal 
viscera. Presumably, the latter changes are responsible for the abdominal 
symptoms. 

The chronic form contains those cases which do not fall into the two previous 
groups. This type runs a more protracted course and may have acute exacerba- 
tions, during which there usually is a heavy urinary excretion of porphyrin, which 
gives the urine a dark color. Usually the gastrointestinal symptoms, such as 
cramps, vomiting and constipation predominate, and frequently there is light 
sensitivity, though not as pronounced as in the congenital group. Nervous de- 
pression has also been observed occasionally. The chronic form may follow the 
prolonged use of barbiturates, especially sulfonal, trional, and veronal, even in 
ordinary dosage. Prognosis is somewhat better in this group than in the acute 
toxic group, but recovery is usually slow, and in rare instances this type has also 
proved to be fatal. 

The diagnosis of porphyrinuria of any type depends upon the history, the 
clinical picture and the laboratory data, especially the examination of the urine. 
It is of great importance to recognize and confirm this condition because failure 
to do so, according to Geissler,-'”’ “often misled to surgical interventions, because a 
diagnosis of intestinal obstruction, peptic ulcer, gallstone disease, renal calculi or 
appendicitis was made. Also hysteria or malingering has been assumed on ac- 
count of negative organic findings.” In the urine, the demonstration of uro- 
porphyrin by spectroscopic examination is pathognomonic for this disorder. Ac- 
cording to Nesbitt and Watkins ® patients with acute- porphyrinuria usually ex- 
crete uroporphyrins III and I in the urine with a great predominance of the type 
III isomer, and only small amounts of coproporphyrin III and no uroporphyrin 
in the feces. Occasionally great difficulties may be encountered in demonstrating 
the characteristic spectroscopic bands of uroporphyrin, because this substance 
may be excreted as a metal complex. This difficulty, however, can be overcome 
by first treating the urine with acid. Another diagnostic test of value is the 
exposure of the urine to filtered ultraviolet rays. A pink fluorescence develops 
if porphyrins are present.^ 

As far as the treatment of the porphyrias is concerned, nothing of a specific 
character has been found, since the cause of the disorder still remains unknown. 
Among therapeutic measures which prevent the excretion of porphyrins, liver 
extract and vitamins B and C have been mentioned with varying results.’'’ The 
intravenous use of calcium has also been reported as improving the manifestations 
of the acute porphyrias.^ In the congenital type exposure to sunlight should be 
avoided and the skin lesions be protected from secondary infections, while in the 
chronic type the offending agents, such as barbiturates and sulfonamides should 
be discontinued. The same naturally holds true for the acute toxic type, where 
the offending agent should be eliminated at once. Otherwise the treatment is 
purely symptomatic and supportive. 



CASE REPORTS 


523 


The following case is reported because of the diagnostic difficulties it pre- 
sented. The failure to recognize this condition led to several major surgical 
operations and at one time to the somewhat vague diagnosis of psychoneurosis. 

Case Report 

The patient, a 37 year old American-born housewife, was admitted to the hospital 
because of repeated attacks of voiding dark red urine, abdominal pain followed by 
diarrhea, nervousness and a slight yellowish tint of her skin. 

She had had intermittent attacks of voiding red urine for the preceding 14 years 
and had consulted several physicians. The present admission was her fifth to a hos- 
pital. The first admission to a hospital was 14 years previously when she was treated 
for pyelitis and essential hematuria. At that time she also had intermittent abdominal 
pain, which was thought to be due to a chronic appendicitis. For this reason an 
appendectomy was performed. However, her abdominal pains as well as the attacks of 
voiding red urine persisted, and two years later she again was operated on, this time 
for a cystic right ovary which was believed to be the source of her abdominal pains. 
Following this, the abdominal pains disappeared for a while, but the attacks of voiding 
red urine persisted. These attacks occurred about two or three times a year and lasted 
for about one week. During these attacks there was a history of frequency, dysuria 
and nocturia, which were not present during the free inter^'als. Just prior to these 
attacks, it was noticed that the patient became very nervous and depressed. She also 
had slight abdominal pain, nausea and diarrhea during the attacks. Five years follow- 
ing her second hospital admission she was again admitted because of the increasing 
frequency of these attacks which were now accompanied by low back pain. At that 
time a complete and thorough genito-urinary study was performed, which included both 
retrograde and intravenous pyelograms. The urine examinations were entirely nega- 
tive, no red blood cells being present in spite of the red color of tlje urine. Guinea pig 
inoculations with the urine proved to be negative for tuberculosis. The retrograde 
and intravenous pyelograms were normal and chest roentgenogram was negative for 
tuberculosis. The possibility of hyperthyroidism was also considered at that time, but 
the basal metabolic rate was within normal limits. However, following her discharge 
from the hospital, the attacks of voiding red urine continued and it was noted that 
her depressed mental states, as well as the attacks of abdominal pain, increased both 
in frequency and in severity. At that time, too, her skin started to become slightly 
yellowish in color. Because of that she again entered the hospital two years later, 
and this time a right nephrectomy was performed. The pathologic report of the re- 
moved kidney both macroscopically and microscopically was entirely negative. After 
her recovery and discharge from the hospital, she again started to void red urine and 
the yellowish tint of her skin increased gradually but steadily and finally reached a 
point where there was frank clinical jaundice present. At the same time her ab- 
dominal symptoms continued and there also was some tenderness in the upper right 
quadrant. She was not able to retain any food. There also was diarrhea. These 
symptoms persisted and the attacks of voiding red urine recurred at three to four 
montli intervals. Because of jaundice and the abdominal symptoms she again entered 
the hospital wliere a cholecystectomy was performed. However, the pathologic 
examination of the gall-bladder was negative and no stones were found. She made a 
good recovery from tlie operation but her abdominal symptoms, such as diarrhea, 
nausea and vomiting, as well as the slight icteric color of her skin and the attacks of 
voiding red urine coupled with a depre.ssed mental state persisted, so that at one time 
smce no olijective organic findings could be detected, a diagnosis of psvchoneurosis 
was made. All these symptoms continued until her present admission. 

At no time during her long illness was tliere any historv of prolonged or excessive 
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use of barbiturates or sulfonamides, she did not have any skin discolorations except 
jaundice, and there also was no evidence of any dermal photosensitivity. The men- 
strual history revealed that she had always had severe dysmenorrhea and that she al- 
ready was experiencing menopausal s>Tnptoms before lier oophorectomy. She had 
been married for 18 years but never became pregnant. 

The only pertinent factor in the family history was that patient’s father died at 
the age of 66 years of “kidney trouble,” the exact nature of which she was unable to 
recall. However, patient stated that her father prior to his death had similar attacks 
of voiding dark red urine. These attacks lasted for a few weeks and then disappeared 
spontaneously. 

Physical examination on present admission revealed an underdeveloped and some- 
what undernourished white female of the asthenic type. She appeared very restless, 
apprehensive and somewhat depressed mentally. The skin showed a slight icteric 
tint, and the mucous membranes were somewhat pale. No enlarged lymph nodes were 
palpable, and the thyroid gland appeared to be normal. Heart and lungs were normal. 
There was rather diffuse tenderness of tlie abdomen, with some localization over the 
right upper quadrant. The liver ‘was enlarged and palpable three fingers’ -breadth 
below the right costal margin. The liver was soft but tender on palpation. The 
neurologic examination was entirely negative. Blood pressure was 110 mm. Hg sys- 
tolic and 70 mm. diastolic. 

The laboratory examinations were as follows: The urine was dark red in color 
with specific gravity ranging between 1.018 and 1.026. It contained some granular 
casts, bacteria and a few pus cells. No red cells nor hemoglobin were detected in any 
of the urine specimens. The red blood cell count varied between 3,790,000 and 5,130,- 
000 with the hemoglobin values between 80 per cent and 95 per cent (Sahli method). 
White cell count was between 6,500 and 7,700 with a normal differential count. Ex- 
amination of the blood smear showed nothing of significance. Wassermann and 
Hinton tests were negative. The sedimentation rate was 12 mm. in one hour (Win- 
trobe method). Blood culture and culture of the urine showed no growth, and 
guinea pig inoculation of urine was negative for tuberculosis. The fasting blood 
sugar was 96 mg. and the non-protein nitrogen was 30.5 mg. per 100 c.c. The Quick 
prothrombin time was 22 seconds. Stool examination was negative for occult blood. 
The concentration of proteins was 6.5 gm. per 100 c.c. of serum, the albumin being 4.0 
and the globulin 2.5. Roentgenograms of the chest were negative, and the basal 
metabolic rate was minus 4 per cent. 

The port-wine color of the urine deepened on exposure to light, and the charac- 
teristic fluorescence of porphyrinuria was observed when the urine was placed under 
ultraviolet light and was even noticeable when a test tube of urine was viewed in direct 
sunlight. Spectroscopic examination of the urine showed the characteristic absorption 
bands for uroporphyrin as the zinc metal complex. 

Her clinical course while in the hospital was characterized by several episodes as 
previously described during which times her urine, otherwise normal in appearance, be- 
came dark brown or reddish-brown in color. Abdominal symptoms such as nausea, 
vomiting and diarrhea were also present, and at times there was diffuse tenderness 
over the entire abdomen. The .jaundice varied from a very" minimal degree to frank 
clinical icterus. There also was excessive sweating, mainly at night. There was no 
fever at any time. 

Treatment in this case consisted of general supportive measures and specifically of 
plasma and whole blood transfusions, following which the attacks of voiding red urine 
seemed to stop momentarily, but only to return again later. She was also given both 
vitamin B and vitamin C in large doses intramuscularly and by mouth, but this too 
seemed to have only slight temporary effect on her condition and the attacks of voiding 
red urine as well as the abdominal symptoms recurred at intervals. 
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Summary and Conclusions 

A case of chronic porphyria has been described in which the diagnosis was 
confirmed by the demonstration of uroporphyrin in the urine and by spectroscopic 
examination. 

The clinical picture in this case was characterized by attacks of voiding dark 
red urine (port wine color) and various types of gastrointestinal disturbances, 
jaundice, menstrual disturbances and mild mental depressions. 

The treatment consisted of plasma and whole blood transfusions and large 
doses of vitamin B and vitamin C, all of which seemed to have but temporary 
effect on the condition. 

This case is of special interest because the failure to recognize this condition 
in the incipient stage led to several false diagnoses with subsequent unnecessa^n^’ 
surgical operations, all of which failed to control, improve or cure the conditiofil 
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HODGKIN’S DISEASE INVOLVING THE PITUITARY GLAND 
WITH DIABETES INSIPIDUS 


By Ernest I. Melton, Capt., M. C., and W. L. McNamara, Lt. Col., M. C. 

Hines, III. 


Hodgkin’s granuloma is a fairly common entity, but involvement of the 
pituitary gland with symptoms is rarely encountered. In a survey of the litera- 
ture, only four cases of lymphogranuloma of the hypophysis were found, one case 


* Received for publication August 8, 1945. 
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without symptoms and tlie other tliree showing the symptoms of diabetes insip- 
idus. A case of the later type is described. 

Case Report 

The patient, M. C. S., was a white male, aged 47, a farmer, admitted March 24, 
1945. The family history and the past history presented nothing of significance. The 
patient had been in good health until August 1944 when he first noticed the appearance 



Fig. 1. Low power photomicrograph of a section through the anterior and posterior 
lobes of the hypophysis, showing round cell infiltration and multinucleated giant cells along 
with an increase in fibrous stroma. X 100. 


of “lumps” on the left side of the neck. These gradually increased in size but caused 
him no particular discomfort. Later, he noticed smaller masses on the right side of 
his neck, axilla and groin. He stated that he had lost a great deal of weight. 

Since February 1945, the patient had developed a progressively increasing weak- 
ess and a severe thirst, tie stated that he drank about three gallons of water daily 
and urinated an almost equal quantity. He did not notice any polyphagia associated 
with the polydipsia and polyuria. 
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Physical exaininatioii disclosed bilateial enlargement of lymph nodes in the neck, 
axillary and inguinal legions. The nodes varied in size from 1 cm. to 3 cm. in 
diameter. They were firm and some appeared to he coalesced, but most of them were 
discrete. Palpation of the nodes showed mild tenderness on pressure. The skin was 
dry and loose. The patient had a temperature of 103° F. on admission. 

Radiographs of the chest levealed pulmonary emphysema. No mediastinal en- 
largement was seen Radiographs of the skull revealed a normal sella turcica and nor- 
mal anterior and posterior clinoid processes 



_ Fig. 2. Higher power photomicrograph of a section through tlie posterior lobe of the 
pituitarj- gland, showing the typical multinuclcated Dorothy Reed giant cells of Hodekin’s 
disease. X 200 


The percentage of hemoglobin and the red and white blood cell counts were nor- 
mal. Wassermann reaction w^as negative. The urinalysis w-as negative except for a 
low specific gravity, readings varying from 1.004 to 1.008. The urinary output for 24 
hour periods varied from 3000 c c. to 7900 c.c. A urine concentration test revealed 
poor concentrating power. The blood sugar was 74.1 mg. per 100 cc Glucose 
tolerance tests w'ere normal, the urine on all occasions being negative for sugar 

temperature was of a relapsing type characterized by elevations reaching 
tno p. separated by periods of normal temperature. ^ 
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Biopsy of a cervical lymph node established the diagnosis of Hodgkin’s disease. 

For the treatment of Hodgkin’s disease, tlie patient received 12 doses of deep 
roentgen therapy. Each treatment consisted of 150 r for 6.75 minutes applied alter- 
nately to the right groin and left neck. However, the patient showed no favorable 
response. For the diabetes insipidus, pitressin tannate was given intramuscularly and 
the pol 3 'dipsia and polyuria subsided slightly. Before the full effect of this treatment 
could be determined, the patient developed intestinal obstruction and died. 

Autopsy disclosed enlarged lymph nodes in tlie cervical, axillary' and inguinal 
regions. Some were discrete and others were fused. Section of the nodes revealed 
a pale gray, homogeneous surface. Examination of the abdominal cavity disclosed 
an intussusception of the small intestine at the junction of the lower and middle thirds. 
The intussusception was three inches in length and the exciting cause of the process 
was a Hodgkin’s node. Proximal to this, an area of bowel six inches long was found 
to be completely necrotic. The remaining small bowel proximal to the necrotic area 
was markedly dilated and congested. The spleen was enlarged and firm and showed 
increased fibrosis throughout. The gall-bladder contained a stone about the size of a 
walnut. 

Examination of the cranial cavity disclosed the pituitary gland to be enlarged to 
about 1.5 cm. in diameter. On section, it was pale gray in color. Both lobes could be 
differentiated. The sella turcica was intact and no destruction was seen. The sur- 
rounding dura mater was not involved. 

Histologic examination of a lymph node from the inguinal region disclosed a 
marked increase in fibrous stroma throughout the section. The lyn'iph follicles were 
distorted and partly destroyed. Manj' large mononuclear cells were present with an 
increase in lymphocytes and eosinophile cells. The spleen disclosed an increase in 
fibrosis and reticulum cell hyperplasia. The pituitary gland showed infiltration of the 
anterior and posterior lobes. Both lobes showed a moderate amount of fibrosis. 
Alany large mononuclear cells and some plasma cells were seen. Occasional eosino- 
phile cells were encountered. Many typical multinucleated Dorothy Reed giant cells 
were also present. The histological picture was characteristic of Hodgkin’s disease. 
Infiltration was more marked in the posterior lobe. A moderate number of neuroglial 
cells remained in the posterior lobe. The anterior lobe showed one small area of 
necrosis and many unaltered areas of chromophile and chromophobe epithelial cells. 

Discussion 

Searching the literature, we encountered only four cases of lymphogranuloma 
in the pituitary gland. Of these, one did not show symptoms of diabetes insip- 
idus. Three cases in which the diabetes insipidus syndrome developed also 
showed various neurological symptoms due to involvement of nerve tissue by the 
lymphogranuloma. 

Falta and Spitzenberger (1937) in Germany, reported the case of a woman, 
aged 42, who was admitted with painful infra- and supraclavicular glands and 
difficulty in swallowing. Roentgenograms showed mediastinal enlargement. A 
tentative diagnosis of lymphogranuloma was made. The patient received a 
course of roentgen therapy and improved. Later, pain developed in the shoulders 
and arms along with a facial neuralgia, an enlargement of the axillary and in- 
guinal glands, and herpes zoster. Still later, polydipsia and polyuria occurred. 
Pneumonia: developed and death ensued. Autopsy revealed involvement of the 
mediastinal and mesenteric lymph nodes, the kidneys, the fourth and fifth lumbar 
vertebrae, the nasopharynx and the pituitary gland with typical lymphogranu- 
lomatous tissue. 
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Desbuquois (1935) in France reported a case of a man, aged 32, who was 
admitted with cervical adenitis, loss of weight, asthenia and intermittent fever. 
Roentgenograms showed enlargement of mediastinal lymph nodes. The enlarged 
nodes were painful, hard, indurated, coalescent and adherent to the deepei 
structures. Biopsy revealed a lymphogranuloma. Roentgen therapy was insti- 
tuted and the adenopathy regressed. Polydipsia and polyuria occurred along 
with symptoms of a cerebral encephalopathy. Roentgen irradiation of the cranium 
resulted in disappearance of the headaches and a decrease in polyuria. Finally, 
symptoms of diabetes mellitus, glycosuria and hyperglycemia, occurred. A short 
time later the patient died. This case presents diabetes mellitus and diabetes 
insipidus in the same patient, the latter due to the lymphogranuloma. 

Flose (1941) in Brazil reported the third case in medical literature. This 
was an adult with progressive swelling of the right inguinal lymph nodes and 
three years later, swelling of the left inguinal nodes. Later, there occurred a 
generalized lymph node hyperplasia and splenic enlargement. Following this, 
motor and sensory disturbances became apparent, and the lesions were localized 
to the second, third, seventh, ninth, tenth and twelfth cranial nerves on the left. 
Roentgenograms showed involvement of the lesser and greater wings of the 
sphenoid bone. Biopsy of the lymph node revealed a malignant lymphogranu- 
loma. The patient received roentgen therapy and improved temporarily. The 
motor disturbances disappeared as did the splenic enlargement. Later, the 
disease became aggravated by a typical diabetes insipidus S 3 mdrome due to the 
localization of the lymphogranuloma in the hypophysis. 

Tome (1941) in Germany found a lymphogranuloma of the pituitary gland 
as an incidental finding in a systematic study of many pituitary glands. Clinical 
symptoms were missing. The man, aged 73, was admitted for cervical lymph 
node enlargement and given the diagnosis of generalized lymphogranuloma- 
tosis. The patient died of pneumonia and at autopsy was found to have lympho- 
granulomatosis of the cervical, mental, axillary, mediastinal, mesenteric, preaortic 
and paragastric lymph nodes. Typical foci were also seen in the spleen, liver, 
left kidney, pericardium, dura mater, and the pituitary gland. Histology of the 
lesions disclosed many multinucleated giant cells, many eosinophile leukocytes 
and fibrous tissue in greater abundance than cellular tissue. 

The case reported in this paper shows the similarity in symptoms resulting 
from a lymphogranuloma involving the pituitary gland. The whole pituitary- 
gland was infiltrated. The posterior lobe was almost completely destroyed 
whereas the anterior lobe was only moderately involved. This condition is 
necessai 7 in order tor diabetes insipidus to result ; that is, the posterior lobe must 
be destroyed while the anterior lobe must be intact or at least sufficiently function- 
ing. The explanation for this is based on a hormonal control. It has been 
established that the anterior lobe contains a diuretic hormone and the posterior 
lobe an anti-diuretic hormone which normally balance one another. 

In this case, the neural or posterior lobe involvement caused a diminution or 
total absence of the anti-diuretic hormone. On the other hand, the pars anterior 
was involved to a lesser degree atid still functioned sufficiently to allow the 
duiretic factor to act unchecked. Thus we see the reason for the polyuria 
lotal extiri>ation of the pituitary gland does not result in diabetes insipidus 
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because the diuretic factor of the pars anterior is removed along with the anti- 
diuretic principle of the neural division. 

Diabetes insipidus may also result when the lesion is situated anywhere along 
the hypothalamico-hypophyseal tract. This tract is composed of nerve fibers 
which run from the hypothalamus to the pars nervosa or posterior lobe. The 
nerve fibers arise chiefly in the supraoptic nucleus of the hypothalamus and course 
through the median eminence and infundibulum stem into the pars nervosa and is 
known more specifically as the supraoptico-hypophyseal tract. A lesion in this 
tract will cause degeneration of the tract, atrophy of the supraoptic nucleus and 
atrophy of the neural lobe of the hypophysis. 

The present concept of the physiology of diabetes insipidus is well presented 
in the papers of Fisher, Ingram and Ranson.“ They support the view that 
diabetes insipidus is essentiall)’’ a hormonal disturbance, although the secretion 
of the anti-diuretic hormone is under the nervous control of the hypothalamus. 

The supraoptico-hypophyseal system regulates the secretion of the anti- 
diuretic hormone by the neural division of the h3'pophysis. An interruption of 
this s)''stem by a section or lesion may occur at three sites. It may occur in the 
hypothalamus and cause the neural division (pars nervosa, median eminence, and 
infundibulum stem) to become atrophic and functionally inactive, thus leading 
to a deficiency of the anti-diuretic hormone. Likewise, it may occur in the 
infundibulum stem high enough to cut all of it and the median eminence away 
from the hypothalamus and bring about a similar atrophy and deficiency. Finally, 
extirpation or invasion with destruction of the neural division in all its parts leads 
to the same hormonal deficiency by virtue of the fact that it removes the site of 
formation of the anti-diuretic principle. This leads to polyuria followed by a 
secondary and compensatory polydipsia. The polyuria represents the result of 
diuretic processes in the body unchecked by the anti-diuretic mechanism. These 
diuretic processes are normally under the control of the pars anterior of the 
hypophysis. Normally, there is a balance between the diuretic action of the 
anterior lobe and the anti-diuretic effect of the posterior lobe. 

Thus, diabetes insipidus is essentially an hypophyseal deficiency syndrome 
caused by a diminution or total absence of the anti-diuretic hormone of the 
neural lobe of the hypophysis. This occurs when the latter is extirpated, de- 
stroyed or becomes atrophic secondary to ' interruption of the supraoptico- 
hypophyseal tracts, either by a section or a lesion. 

Summary 

A case of Hodgkin’s disease involving the pituitary gland with resulting 
diabetes insipidus, proved by autopsy, is reported. This is the fourth case in 
medical literature. 
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MAGNESIUM SULFATE IN PAROXYSMAL TACHYCARDIA - 

By Walter T. Zimdahl, B.A., M.D.,t Providence, R. L 

It has long been known that the magnesium ions act as a depressant to cardiac 
musculature. Smith, Winkler, and Hoff’^ reported bradycardia, conduction 
disturbances and eventually cardiac arrest with high concentration resulting 
from parenteral administration. However, it was not until Boyd and Scherf = 
reported their series of cases that the therapeutic effect and beneficial results of 
magnesium salts in paroxysmal tachycardia were generally recognized. The 
effect of intravenous injections of magnesium sulfate in 10 cases of paroxysmal 
tachycardia and one case of flutter was studied. They found that the injection 
of a 10 per cent solution was beneficial in three out of eight attacks, whereas a 
20 per cent solution was beneficial in eight out of eight attacks. Consequently, 
the use of a 20 per cent solution was advocated. Disturbances of conduction 
and ventricular extrasystoles appeared for a short time after the injection. 
These investigators used 10 to 20 cubic centimeters of the solution for each 
injection. They recommended that the initial treatment of any attack of paroxys- 
mal tachycardia consist of a trial of the various vagal reflexes. Medicinal therapy 
is justified only when these reflexes prove useless. 'Because intravenous quini- 
dine or the use of mecholyl in not always innocuous, they believe that the 
intravenous use of magnesium sulfate merits a definite place among these drugs 
in the medicinal management of these disorders. No untoward effects were 
encountered in their series. Because of the paucity of cases we would like to 
present another case treated successfully with magnesium sulfate. Also, the 
dosage of magnesium sulfate used was relatively large according to Boyd and 
Scherf’s recommendations. 


Case Report 


A. V., 57, white, Italian male, was admitted to the Rhode Island Hospital May 3. 
1945. A few hours before admission he was found lying in bed unable to move his 
right arm or leg. Previous history was negative. 

Physical cxaiiiinalioit showed a well nourished and well developed male who • 
appeared very drowsy. He answered questions with a marked slurring of speech. 
Blood pressure was 180 mm. Hg systolic and 110 mm. diastolic. There was marked 
right sided facial weakness and loss of motor power of the right arm and leg. Re- 
flexes were hyperactive on the right side with a positive Babinski and Chaddock on 
that side. The spinal fluid showed an increase in pressure and uniformly bloody fluid 


^ Received for publication June 22, 1945. 

From the Heart Station of the Rhode Island Hospital, Providence Rhode Island 
T Former Resident Physician, Heart Station of the Rhode Island Hospital 
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in three tubes. The pulse on admission was 88 and his respirations were 22. The 
diagnosis of subarachnoid hemorrhage and right hemiplegia was made at this time. 

Course in hospital: On the third hospital day the patient’s pulse suddenly rose to 
above 200. The apical sounds were very rapid and regular. Radial pulse was felt 
with difficulty. Carotid sinus pressure and ocular pressure did not alter the pulse rate. 


1 2 



Fig. 1. 1. Before administration of magnesium sulfate. 2. After administration of 

magnesium sulfate. 

An electrocardiogram taken at this time showed a paroxysmal auricular tachycardia 
with a rate of 240 per minute. Quinidine sulfate, three grains, was started intra- 
muscularly every two hours. He received a total of 18 grains in 12 hours with no 
effect. Lanatocide-C (Cedilanid), 0.8 mg., was given intravenously and the patient 
continued on 0.1 gm. of digitalis leaf every four hours. This rapid digitalization also 
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had no effect. Because of the patient’s poor condition it was thought advisable to try 
to stop the arrhythmia if possible. 

Mecholyl was then tried. Twenty-five mg. were given subcutaneously with no 
effect. Four hours later 10 c.c. of 25 per cent magnesium sulfate were given intra- 
venously with no effect. The patient’s temperature had risen to 104° F. by rectum. 
Six hours later he was given 22 c.c. of 25 per cent magnesium sulfate intravenously. 
While the needle was still in. his vein, his apical beat suddenly slowed to 88 per minute. 
An electrocardiogram obtained at this time showed regular sinus rhythm with a rate 
of 76 per minute. The paroxysm had lasted 28 hours. The patient gradually im- 
proved and he was continued on digitalis, 0.1 gm. daily. 

Summary 

1. The effect of intravenous magnesium sulfate on a case of paroxysmal 
tacli 3 'cardia is presented. 

2. The patient received 10 c.c. of 25 per cent solution with no effect. Six 
hours later he received 22 c.c. of a 25 per cent solution with immediate cessation 
of the tachycardia. 
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EDITORIAL 


FOLIC ACID 

Anemia developing as a result of a diet deficient in vitamins has been 
described in a number of species of aninials. One of the earliest observa- 
tions was that of Wills and Bilimoria^ (1932). Monkeys fed a deficient 
diet similar to that customarily consumed b}^ the poorer classes in India 
developed a macrocytic anemia, accompanied by leukopenia, granulocyto- 
penia, and a megaloblastic hyperplasia of the bone marrow, which could be 
relieved b}' feeding marmite (yeast extract). This anemia closely re- 
sembled that seen in human cases of nutritional macrocytic anemia. This 
work has been confirmed and extended by subsequent observers, notably by 
Day and associates." Monkeys on a deficient diet developed a progressive 
fatal disease characterized by anemia, leukopenia, ulceration of the gums 
and often diarrhea. This could be prevented by feeding adequate amounts 
of brewers’ yeast or liver extract. To the active substance they applied the 
term “vitamin M.” ® They together with others later showed that this effect 
was not produced by any of the recognized members of the vitamin B com- 
plex, including thiamin, riboflavin, niacin, calcium pantothenate, pyridoxin 
hydrochloride, sodium para-amino-benzoate, choline, or inositol. 

In 1939 Hogan and Parrott * showed that chicks on a special diet ade- 
quate in all the essential factors then recognized failed to grow, and de- 
veloped a macrocytic hyperchromic anemia. This could be prevented or 
relieved by a water-soluble liver -extract. They designated the active sub- 
stance as vitamin Be. Similar anemias have been produced in rats and in 
pigs. 

The study of the substance which prevents the development of anemia 
in these animals has been facilitated and promoted by observations on the 
growth requirements of certain bacteria. In 1940 Snell and Peterson ° 
reported that on a basal medium consisting of hydrolyzed casein, tryptophane 
and several of the then known members of the vitamin Bo complex, no 
growth of Lactohadllns casci would occur unless extracts of certain plant 
or animal tissues were added to the medium. Yeast and liver contained 
this growth factor (L. casci factor) in relative abundance. By adsorption 
on norite and subsequent elution they were able to remove the active ma- 

1 Wills, L., and Bilimoria, H. S. : Studies in pernicious anemia oi pregnancy : produc- 
tion of macrocytic anemia in monkeys by deficient feeding, Indian Jr. Aled. Res., 1932, xx, 
391. 

2 Day, P. L., Langston, W. C., and Shukers, C. F. ; Leukopenia and anemia in t'le 
monkey resulting from vitamin deficiency, Jr. Nutr., 1935, ix, 637. 

3 Day, P. L., Langston, W. C., and Darby, W. J. : Failure of nicotinic acid to prevent 
nutritional cytopenia in the monkey, Proc. Soc. Exper. Biol, and Med., 1938, xxxviii, 360. 

* Hogan, A. G., and Parrott, E. M. : A'nemia in chicks caused by a vitamin deficiency, 
Jr. Biol. Chem., 1940, cxxxii, 507. 

^ Snell, E. E., and Peterson, W. H._; Growth factors for bacteria. X. Additional 
factors required by certain lactic acid bacteria^ Jr. Back, 1940, xxxix, 273. 
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terial from these extracts and obtain it in a state of relative purity and high 
concentration. 

In 1941 Mitchell, Snell and Williams ° obtained from spinacli a similar 
factor which stimulated the growth of Streptococcus loctis R (^S. lochs fac- 
tor), for which they suggested the name “folic acid” because of the source 
of the material. This also stimulated the growth of L. easel with about the 
same degree of potency. They devised a method of microbiological assay 
of these factors which depends in principle upon the determination by titra- 
tion of the minimal amount of material which stimulates growth of these 
organisms in the basal medium. 

. The relationship of the L. easel factor to the i". lactls factor, and the 
part they play in the nutrition of animals have been the subject ‘of many 
investigations which are far too numerous to review here. The subject is 
complicated, and the identity or exact relationship of the factors obtained 
by different investigators has not yet been definitely determined. For 
details the reader is referred to the recent excellent summary of Berry and 
Spies.' 

Although the “folic acid” of Snell ct al. promoted the growth of these 
two organisms to about the same degree, other materials were found which 
stimulated the growth of S. lactls but had little or no effect on L. easel. If, 
however, S', lactls is allowed to grow in a medium containing such material 
the supernatant fluid from the culture may be potent in stimulating growth 
of L. easel. With certain other materials the reverse relationship has been 
observed. An alteration of the factor produced by the growth of one species 
may be necessary to make it available for the other. 

Other materials which have little or no growth-promoting activity for 
these bacteria (but which may be utilizable by the chick) may become potent 
if first subjected to the action of an enzyme isolated- from certain organs, 
such as the liver, kidney, pancreas or spleen of the rat or other species of 
animals. This has led to the hj^iothesis that the potentially active growth 
factor occurs in certain extracts in inactive form as a conjugate with other 
(non-protein) materials. Different organisms apparently vary in their 
capacity to utilize such material, depending conceivably on their capacity 
to produce an enzyme rvhich will split the compound and liberate the 
“active” fraction. 

The quantity of active material required to promote' growth is very 
minute, as little as 0.00012 y of Mitchell’s “folic acid” per ml. of medium 
sufficing to produce half maximal growth of L. coscl.'^ 

The chemical .structure of at least one of these growth factors has been- 
determined. Angler et al.® have synthesized a compound which appears to 
l)c identical in its physiological action (in chicks) and in its important 


ackl,”'jS!a,Sn.l;c!w4^ Williams, R. J.: The concentration of “folic 

Berry, L. J., and Spie^T. D.: The present .status of folic acid, Blood 1946 i 271 
1946. ^ structure and synthesis of the liver L. casai factor, Science, 
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physical and chemical projierties with the crystalline L. casei factor (folic 
acid) isolated from liver. 

The immediate practical importance of these bacterial growth factors 
arises from the fact that they are also essential for normal nutrition in ani- 
mals. It has been shown by numerous investigators that folic acid concen- 
trates will maintain normal growth and prevent or relieve (in large measure, 
at least) the granulocytopenia, macrocytic anemia and thrombocytopenia 
that develop in monkeys and chicks kept on the type of deficient diet 
already described. Folic acid appears to be identical in its physiological 
action with vitamin M in monkeys and with vitamin Be in chicks. 

In the case of man, early observations, particularly of Wills and other 
British investigators, showed that certain nutritional macrocytic anemias, 
including “pernicious anemia” of pregnancy, responded well to marmite and 
to crude liver preparations (which contain folic acid). In some cases the 
response was much better to these than to highly purified liver extracts 
containing Castle’s erythrocyte maturing factor. 

The efifectiveness of L. casei factor in curing nutritional macrocytic 
anemia in monkeys led naturally to a trial in similar anemias in man. 
Passing by several earlier and less conclusive reports, Vilter, Spies and 
Koch in 1945 reported the treatment of 14 cases of macrocytic anemia with 
L. casei factor, using the synthetic folic acid. These included six cases of 
nutritional anemia, five cases of pernicious anemia, and three cases of un- 
determined nature. The drug was administered both orally and parenter- 
ally, usually in an oral dose of 50 mg. twice a day, or parenterally, 20 mg. 
a day. In all but one case (classed as nutritional anemia) highly satis- 
factory results were obtained, A reticulocytosis ranging from 6 to 21 per 
cent appeared, reaching the peak on the fourth to the tenth day. This was 
accompanied and followed by a progressive rise in red blood cells and hemo- 
globin, which reached normal in cases in which treatment was continued. 
In most of those cases with a leukopenia, the leukocytes also rose to normal 
figures. There was corresponding improvement in clinical symptoms, us- 
ually evident subjectively on the third to the fifth day. The patients felt 
better and stronger, there was a return of appetite and a gain in weight. -In 
some cases there was a cessation of diarrhea when present, and relief from 
burning of the tongue and oral mucous membranes. Spies has subse- 
quently summarized the results obtained in 27 cases of macrocytic anemia 
(including the 14 previously mentioned), which were equally favorable, 

® W ILSON, H. E., et al. : Reactions of monkeys to experimental respiratory infections. 
V. Haematological observations in nutritional deficiency states, Proc. Soc. Exper. Biol, 
and Med., 1942, 1, 341. 

ioWaisman, H. A., and Eltohjem, C. A.: The role of biotin and “folic acid” in 
nutrition of the Rhesus monkey, Jr. Nutr., 1943, xxvi, 361. 

Hutchings, B. L., et al. : Relation of a growth factor required by Lactobacillus casci 
to the nutrition of the chick, Jr. Biol. Chem., 1941, cxl, 681. 

1- Vilter, C. F., Spies, T. D., and Koch, M. B. ; Further studies on folic acid in the 
treatment of macrocytic anemias. South. Med, Jr., 1945, xxxviii, 781. 

18 Spies, T. D. : Effect of folic acid on persons with macrocytic anemia in relapse, Jr. 
Am. Med. Assoc., 1946, exxx, 474. 
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and regarded as comparable with those obtained with liver extract. Avail- 
able data are insufficient to determine whether folic acid is equally effective, 
and there is now no reason to believe that it will prove superior to liver 
extract. In two patients with pernicious anemia who had become sen- 
sitized to liver extract, folic acid was substituted “safely and satisfactorily.” 

Folic acid was without effect in three cases of aplastic anemia, four 
cases of iron deficiency anemia and three cases of anemia due to leukemia. 

In these cases, the response to oral administration was regarded as some- 
what better than to parenteral injections, but the oral dose was five times as 
large. Spies states that marked responses have been obtained in some cases 
with as little as 10 mg. per day by mouth and 5 to 10 mg. parenterally. The 
minimal effective dose and the optimal dose have not been determined, but 
400 mg. per day has been given orally without bad effects. It does not 
affect the blood of normal individuals. 

Confirmatory reports by other observers have recently appeared. Moore 
et al.^^ reported successful treatment of four cases, including two cases of 
pernicious anemia. Doan et al.*® report obtaining satisfactory clinical re- 
sults with synthetic L. casei factor in selected cases, and report one. case of 
pernicious anemia which gave a maximal -response to 2 mg. per day intra- 
venously over a period of 20 days. (Spies, however, has observed cases in 
whom 3 to 4 mg. a day did not cause a satisfactory response.) In three 
cases hypersensitive to liver extract, folic acid was substituted with satis- 
factory results. 

Amill and Wright also have reported the successful treatment of six 
unselected cases of pernicious anemia with synthetic L. casei factor. 

Highly satisfactory results have also been obtained in treatment of 
sprue. Darby et al.^' reported the successful treatment of three cases with 
synthetic L. casei factor. Spies and associates reported the successful 
treatment of nine cases of tropical sprue in Cuba. A more complete report 
of this work was presented at the meeting of the American College of Phy- 
sicians (May, 1946) and will be published in an early number of the Annals 
of Internal Medicine. 

The hematopoietic response in these cases was quite like that in the 
other types of macrocytic .anemia. There was a reticulocytosis ranging 
from 12.5 to 32 per cent, which was a maximal response according to the 


“Moore, C. V., Bierbaum, O. S., Welch, A. D., and Wright, ’L. D.: The activity 
of ^nthciic LactobactUus casci factor (“folic acid”) as an anti-pernicious anemia substance 

I. Ubservations on four patients: Two with Addisonian pernicious anemia, one with non- 

tropical sprue and one with pernicious anemia of pregnancy, Jr. Lab. and Clin. Med. 
ty-to, XXX, 1056. ' 

1^' Doak, C. A., WiLSo.v, H. E., and Wright, C. S.: Folic acid (L. casei factor) an 

'^’'P'^^ental and clinical studies, Ohio State Med. Jr., 

J. f9"46,'SS'i201 ' 
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Standard of Minot and Castle for liver extract in pernicious anemia. There 
was a progressive rise in hemoglobin and in red blood cells, ranging from 
0.46 to 1.2 million in 14 days. In three cases examined the marrow reverted 
to a normoblastic type of hyperplasia. There was a corresponding improve- 
ment in subjective symptoms, with increased appetite, gain in weight and 
strength and increase in vigor and alertness. The burning and objective 
evidences of glossitis subsided. In most cases the diarrhea largely or 
entirely subsided, and the feces tended to return to normal in bulk and gross 
appearance. Usually, however, the stools did not become completely and 
permanently normal. The period of observation, however, has been rela- 
tively short, and the (experimental) diet not optimal and- probably deficient 
in some other respects. 

Three patients who were given 10 mg. a day responded about as well as 
those who received 100 mg. 

The mechanism of the action of folic acid and its relation to other known 
hematopoietic factors have not been demonstrated. Since it is active on 
parenteral injection, folic acid can not be the intrinsic factor of Castle. For 
the same reason and because it does not depend upon the action of gastric 
juice for its activity it is probably not identical with extrinsic factor, although 
it is still possible folic acid may be related in some way to the latter. It is 
probably not the active material (E. M. F.) in liver, since the required dose 
of folic acid is many times larger than the amount contained in an effective 
dose of potent liver extract. To go farther than this is to indulge in what 
is largely speculation. Spies,’' however, has advanced the interesting sug- 
gestion that folic acid may be ingested and possibly stored in the tissues in 
the form of an inactive conjugate. In pernicious anemia there may be a 
lack of enzymes which can split off the folic acid. Potent liver extract may 
act by liberating the active fraction in utilizable form. It seems likely that 
folic acid in some way functions as part of an essential enzyme system, and 
that its role is not limited to its hematopoietic functions. 

The part that folic acid will take in practical therapeutics is still uncer- 
tain, particularly the extent to which it may supplant the use of liver extracts. 
It is not yet certain that folic acid is fully equal to liver extract in maintain- 
ing remissions, and particularly in preventing the development of neuro- 
logical degenerations in pernicious anemia. It seems improbable that it will 
be any more effective. Apparently folic acid is a satisfactory substitute, at 
least for a short period, in patients who are hypersensitive to liver extracts. 
If it proves to be as effective as liver extract, it will have an important 
advantage from the pharmaceutical standpoint in eliminating the difficulty — 
which is getting increasingly urgent and acute — of finding enough untreated 
cases of pernicious anemia on whom to test the potency of commercial liver 
extracts. 
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The Physiological Basis of Medical Practice. By Charles Herbert Best, 

M.A., D.Sc. and Norman Burke Taylor, V.D., M.D., F.R.S. Fourth Edition. 

1169 pages; 26.5 X 17 cm. 1945. Williams & Wilkins Co., Baltimore. Price, 

$ 10 . 00 . 

The continued success of "The Physiological Basis of Medical Practice” is shown 
in the demand whicli has necessitated thirteen printings and four editions in eleven 
years. The format of this edition has been changed. Double columns and larger 
pages make it easier both to read and to handle. The moderated reduction in the 
size of many of the diagrams and illustrations, together with the deletion of out- 
inoded material has made room for niuch new material without a marked increase 
in tlie size of the volume. 

The chapter on intracellular oxidations by Dr. Wyne has been markedly im- 
proved by rewriting. Much more material is included than in the previous editions 
and it is presented in a more systematic fashion. A number of type reactions are 
shown which demonstrate oxidative s 3 'stems and a new diagram (from Potter 1944) 
shows the inter-relationships between the phosphorylating, glycolytic and respiratorj 
systems. 

The references are grouped by chapters at the end of the book. Thej" are 
divided into two sections ; specific references to original articles and monographs and 
reviews. The material is carefully cross indexed. The few errors found in no 
way detract from the value of the volume. 

M. A. A. 

About Ourselves. By James G. Needham, Ph.D. 276 pages; 26x18 cm. 1941. 

Jaques Cattell Press, Lancaster, Pa. Price, $3.00. 

This book might be considered an introduction to the study of sociology, written 
from the viewpoint of a zoologist. The author presents, in a simple, non-technical 
form, the contributions of zoology to the knowledge of the human species, together 
with his thinking as to the relation of this knowledge to the organization of society. 
The book is divided into two parts : Part I, "Man in His Biological Aspects”, is an 
excellent summary of man’s evolution and place in the animal world, the similarities 
and difference between us and other animals, the development of human behavior, 
and the nature of instincts. Par II, “Society in Its Biological Aspects,” discusses 
the distinction between man's social and biological inheritance, traces the development 
of socially determined behavior (always relating this to the instinctive needs out of 
which it arose) and ends with some chapters on war, government and religion in 
their biological aspects. 

Part I and sections of Part II are written with a simplicity and clarity which 
obviously arise from the author’s thorough fainiliarity with his subject. Particu- 
larly valuable is the exposition of instinctive behavior which includes a thoughtful 
discussion of the characteristics of instincts, profusely illustrated with recollections 
and anecdotes of the barnyard, zoo, jungle, nursery, and battlefield. One feels tiiat 
Dr. Needham’s thoughts on instinctive behavior are written by one who has watched 
it with joy and fascination for a long time. There is something about it tliat is 
inissing from the rather theoretical treatment often given this subject by the psycholo- 
gist, psychiatrist or sociologist. Part II deals with problems of war and peace in 
an interesting way. The author develops tlie picture of man as a fighting animal, 
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states tliat . . instinct in man as in animals yields only to force”, and that there 
must be a high command to preserve international order. He uses the organization 
of body cells to support his belief that mutual dependence, mutual cooperation, and 
an organ of control are essential to peace, which he defines as organic health. The 
latter part of this book contains a good deal of homespun philosophy which is 
thoughtful but, to this reader, somewhat lacking in recognition of the contributions 
which have been made by the social sciences to the understanding of problems which 
are discussed. For example, Dr. Needham says, “Men and nations fight, as do 
animals, when well armed, well fed, well conditioned generally, and when there is 
nothing much worthwhile to fight about.” 

Modern social thinkers would be inclined to believe that we could always find 
that there was something to fight about, were we capable of understanding it, and 
much work has been done in an effort to study the relationship between aggression 
and the frustrations of our culture. Dr. Needham hints at tliis, but does not discuss 
it with the same authority and clarity which he demonstrates in the first part of 
the book. 

“About Ourselves” should serve as a useful “refresher” for those who have 
become immersed in advanced work in any of the biological or sociological fields. 
It should also be valuable as orientation reading for the layman or for college 
students. 

H. W. N. 

The Vitamins in Medicine. By Franklin Bicknell, D.M., M.R.C.F., and Fred- 
erick Prescott, M.Sc., Ph.D., A.R.I.C., M.R.C.S., Clinical Research Director, 

The Wellcome Foundation, London. Second Edition. 23.5 X 16 cm. 1946. 

Grune and Stratton, New York City. Price, $12.00. 

The second edition of “The Vitamins in Medicine” follows the first within 
four years. The marked advances in knowledge in this field have been particularly 
noticeable in the studies on the B complex. Twenty-two members have now been 
identified either as chemical entities or by their biological effect on various experi- 
mental animals. These advances have necessitated a complete revision of the 
section on these vitamins. It has been pointed out that a number of tlie vitamins of tlie 
B complex which have been characterized only by tlieir biological activity may prove 
to-be identical with some of the known factors of the B complex or mixtures of 
known amino acids, so that ultimately tlie number of factors may be decreased. 
The author presents a useful chart showing the chronological resolution of the B 
complex into its various fractions. 

Two new chapters have been added on the unsaturated fatty acids and the 
minor fat soluble vitamins. It has been pointed out that the designation of the so- 
called essential fatty acids (linoleic, linolenic, and arachidonic) is somewhat ambigu- 
ous since any one of these acids can replace tlie other two in the diet. The only 
condition in which these acids appear to be important is in eczema. 

The vitamin tables have been revised in the light of recent standards. Units 
are given where possible in micrograms or milligrams as well as in international 
units. When other units are in use the coversion factors are also presented if 
possible. 

The authors have covered the clinical literature yery thoroughly and have in- 
cluded over 4,500 references. The volume is exceptionally well indexed. It is one 
of the most complete works in this field tliat has been published and is an exceptional 
reference volume. 


M. A. A. 
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Menial Health in College. By Clements C. Fry, M.D., with the collaboration of 

Edna G. Rostow. 395 pages ; 23.5 X 15.5 cm. The Commonwealth Fund, N.Y.C. 

1942. Price, $2.00. 

After ten years of experience, from 1926 to 1942, tlie authors have described 
and evaluated the psychiatric service offered to students of Yale University by the 
Division of College Psychiatry and Mental Hygiene, of tlie Department of Univer- 
sity Health. In common with all other types of psychiatric service, this mental 
health program has encountered in educators, parents, patients and others, attitudes 
of indifference, popular prejudice, specific objections and the usual conviction that 
all that is needed to solve mental health problems is a generous application of "good 
common sense.” Of the 1257 Yale students receiving psychiatric service, 787 were 
undergraduates, with 45 per cent coming from the freshman class, and the remaining 
470 were enrolled in the Graduate School and the Schools of Fine Arts, Divinity, 
Law, Ivledicine, Nursing, Music and Forestry. As a group, these patients constituted 
a cross-section of the university population, including “Phi Beta Kappa and low-stand 
students ; rich and poor ; socially prominent and the reverse ; the varsity athletes and 
the unathletic; senior society and fraternity members, and those who do not belong 
to any special groups.” 

In 1141 of the cases studied and treated, “these students looked upon themselves 
and were regarded by otlrers as ‘normal people,’ but they reacted at times in much 
the same way as so-called ‘abnormal’ patients.” Responding to stresses in separation 
from homes and families and adjustment to college demands during “a period usually 
coinciding with the climax of adolescent changes in their physical, impulsive, emotional 
and intellectual lives,” these students developed behavior disorders, gastrointestinal 
upsets, fatigue, insomnia aird periods of anxiety and depression. Psychoses and 
other serious psychopathies were encountered in 116 students, or 8 per cent of the 
case load. Even among these, a considerable number recovered after a time and 
completed their college course. Fifty-three per cent of the students were seen from 
one to three times by the psychiatrist, while the remaining 47 per cent were inter- 
viewed more or less regularly for a month, several months or years. 

In the area of family relationships, emotional conflicts may arise in attempts 
to grow up and achieve independence in the face of pressures and demands by 
dominating parents, parents who desire to absorb, possess and supervise their sons, 
or who have abnormal attachments to tliem. Friction between parents in the home, 
or separated parents, rejection by parents and other vicissitudes or crises in family 
life may markedly affect students’ personalities and college adjustments. The stu- 
dents are also emotionally engaged with problems of sexual growth, behavior 
and attitudes. Difficulties in this area rvere related to petting, masturbation, hetero- 
sexual experimentation, promiscuity, adjustments in courtship or marriage, fears of 
homosexuality and homosexual activities. Because “the community limits the 
dissemination of proper information, tolerates the spread of false notions and 
inculcates a fear of sex,” the student’s view of sex '‘is compounded of misinformation 
and taboo.” The consequent “feelings of inferiority, of alarm, of guilt, of shame, 
of depression, and of anxiety — may be intensified by ignorance, often with serious 
consequences.” 

For many entering students, emotional problems develop in relation to the 
demand for scholastic success. Lack of ability or ambition, inadequate scholastic 
training and preparation for independent work, the demands and pressures exerted 
by families, financial handicaps, social maladjustment ’or over-valuation of social 
success and other personality problems play an important role in academic failures. 
Upper-classmen and graduates may also face failures for similar or related reasons. - 
In relation to problems of social adjustment in the college society, the authors state 
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that “recognition, acceptance, and approval by tlie group are, of course, the social 
objective of all students, for such acceptance represents a long step, in any society, 
toward security for most individuals,” and “social success cannot be under-estimated 
in any consideration of the college community.” Boys who are handicapped by self- 
consciousness, shyness and social awkwardness, by jjrevious experience of protected 
absorption in family life, by rejection by the family, by differences in social back- 
ground and lack of social experience, financial pressure and other personality handi- 
caps, often develop emotional upsets and mental health problems. 

Although some cases are presented in considerable detail, many seem sketchy 
and the value of this book lies more in the general discussion of the varied mental 
health problems of college students. Separate presentation of the problems of fresh- 
men, upperclassmen and graduate students leads to considerable overlapping and 
repetition. The book, however, will be of great value to all those engaged in the 
education and guidance of youth in high schools, colleges and universities, and to 
physicians, parents and others who are interested in the treatment and prevention 
of problems of adjustment among these age groups. 

C. B. 

Alteracoes Hepaticas na Tireotoxicose. By P. A. da Costa Couto. 278 pages; 

23.5 X 16 cm. 1944. Borsoi, Rio de Janeiro. 

This monograph is based on a three year study of hepatic changes noted in 
Iiyperthyroidism. The literature is thoroughly reviewed and the bibliography com- 
plete. The author is not impressed by jaundice, reported by others as a common 
feature in thyrohepatic disturbances. The Quick hippuric acid synthesis test and 
the Bauer galactose tolerance test uniformly indicated liver cell function disturbance. 
Thus the mechanisms disturbed were the “antitoxic” and glycogen storage. 

A correlation between the thyroid and liver is generally recognized, but no 
signal evidence of this relationship outside of jaundice which occurs uncommonly 
is identifiable in the clinical picture of hyperthyroidism. Widespread hepatic lesions 
occur in the severe types of thyroid dysfunction. There is a direct correlation 
between the severity of the symptoms and the underlying endocrine and metabolic 
disturbances. 

The necropsy findings in two instances of hyperthyroidism are described. These 
conform to other published accounts. Congestive changes in the liver sinusoids and 
cellular changes approaching necrosis are well illustrated. Similar lesions occurring 
in guinea pigs poisoned with thyroid substance or thyroxin are also reproduced 
c.xcellently. 

Great significance is attached to the hepatic status in fatal Graves’ disease or 
thyroid storm. Analogy is made to the hepatorenal syndrome. 

The recognition of the tiryrohepatic correlation is necessary, in the author’s 
opinion, for therapeutic orientation, both in the pre- and post-operative periods of 
hypertliyroidism. 

da Costa Couto recommends a regimen which restores the functional equilibrium 
of the liver. Carbohydrate, liver extract and vitamins A, B, and C are among these 
measures. 

No new data appear in this extensive monograph. The material presented is 
well handled. The unqualified stand on the importance of hepatic dysfunction in 
thyroid storm is not supported by proved data. The emphasis on joint treatment of 
th 3 -roid and hepatic dysfunction in all phases of hyperthyroidism is the commendable 
theme of this work. 


S. S. L. 
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BOOKS RECEIVED 

Books received during July are acknowledged in the following section. As far 
as practicable, those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 

The Venereal Diseases. By James Marshall,' M.B., B.S., M.R.C.S. 348 pages ; 

22 X 14.5 cm. 1946. The Macmillan Company, New York. Price, $4.50. 
Anesthesia in General Practice. By S. C. Cullen, M.D. 259 pages; 21x14.5 
cm. 1946. Year Book Publishers, Inc., Chicago. Price, $3.50. 

Peptic Ulcer; Its Diagnosis and Treatment. By I. W. Held, M.D., and A. Allen 
Goldbloom, M.D. 382 pages, 25 X 16.5 cm. 1946. Charles C. Thomas, Spring- 
field, 111. Price, $6.50. 

The Endeavor of Jean Fernel. By Sir Charles Sherrington, O.M. 223 pages; 

22.5 X 14.5 cm. 1946. Cambridge University Press, The MacMillan Company. 
New York. Price, $3.50. 

The Child from Free to Ten. By Arnold Gesell, M.D., Director Yale Clinic of 
Child Development, and Francis L. Ilg, M.D., Asst. 475 pages ; 25.5 X 18.5 
cm. 1946. Harper & Brothers, New York. Price, $4.00. 

Currents in Biochemical Research. Edited by David E. Green. 486 pages; 24 X 

16.5 cm. 1946. Interscience Publishers, Inc., New York. Price, $5.00. 

Mother and Baby Care in Pictures. Third Edition. By Louise Zabriskie. 203 

pages; 23.5x16 cm. 1946. J. B. Lippincott Company, Philadelphia. Price, 

$ 2 . 00 . 

The American Hospital. By E. H. L. Corwin, Ph.D. 226 pages; 21.5 X 14 cm. 

1946. The Commonwealth Fund; New York. Price $1.50. 

Urologic Roentgenology. Second Edition Revised. By Miley B. Wesson, ]\I.D. 

259 pages; 24x15 cm. 1946. Lea & Febiger, Philadelphia. Price, $5.50. 
Narc'o-Analysis. By J. Stephen Horsley. 134 pages; 19 X 13 cm. 1946. Oxford 
University Press, New York. Price, $2.50. 

Lippincott’s Quick Reference Book for Medicine and Surgery. Thirteenth Edition. 
By George E. Rehberger, A.B., M.D. 1461 pages; 26 X 18 cm. 1946. J. B. 
Lippincott Company, Philadelphia. Price, $15.00. 
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New Life Members of the College 


The College is gratified to announce the following additional Life Members 
listed in the order of subscription; 

Dr. Morris Deitchinan, Youngstown, Ohio 
Dr. George Foster Herben, Yonkers, N. Y. 

Dr. Arthur Ernest Moon, Temple, Tex. 

Dr. Gustav L. Kaufmann, Chicago, 111. 


Gif'is to the College Library 

The following gifts of publications by members are gratefully acknowledged:^ 

Dr. G. S. Backenstoe, (Associate), Emmaus, Pa. — 4 reprints 

Dr. Arthur Bernstein, F.A.C.P., Newark, N. J. — 1 reprint 

Dr. Louis F. Bishop, Jr., F.A.C.P., New York, N. Y. — 1 reprint 

Dr. Robert G. Bloch, F.A.C.P., Chicago, 111. — 7 reprints 

Dr. Benjamin Burbank, F.A.C.P., Brooklyn, N. Y. — 5 reprints 

Dr. Nathan Smith Davis, III, F.A.C.P., Chicago, 111. — 13 reprints 

Dr. Herbert R. Edwards, F.A.C.P., New Y’ork, N. Y. — 13 reprints 

Dr. William E. Jahsman, F.A.C.P., Ferndale, Mich. — 1 reprint 

Dr. Samuel R. Kaufman, F.A.C.P., Wilkes-Barre, Pa. — 1 reprint 

Dr. William David King, F.A.C.P., Phoenix, Ariz. — 1 reprint 

Dr. Rudolph A. Kocher, (Associate), Carmel, Calif. — 1 reprint 

Dr. Emanuel Kiosk, (Associate), Newark, N. J. — 1 reprint 

Dr. Thomas H. McGavack, F.A.C.P., New York, N. Y. — 5 reprints 

Dr. Samuel Millman, F.A.C.P., Brooklyn, N. Y. — 2 reprints 

Dr. Edward W. Miskall, F.A.C.P., East Liverpool, Ohio — 1 reprint 

Dr. William J. O’Connel, Jr., (Associate), East Providence, R. I. — 1 reprint 

Dr. B. M. Overholt, F.A.C.P., Knoxville, Tenn. — 1 reprint 

Dr. Aaron E. Parsonnet, F.A.C.P., Newark, N. J. — 1 reprint 

Dr. Merritt H. Stiles, F.A.C.P., Spokane, Wash. — 6 reprints 

Dr. Leon N. Sussman, (Associate), New York, N. Y. — 1 reprint 

Dr. Harry Warshawsky, (Associate), Dayton, Ohio — 1 reprint 

Dr. Alexander Wiener, F.A.C.P., Brooklyn, N. Y. — 13 reprints 

Dr. 1. Milton Wise, F.A.C.P., Mobile, Ala. — 4 reprints 

Dr. Andrew C. Woofter, F.A.C.P., Parkersburg, W. Va. — 3 reprints 

Dr. Paul H. Wosika, (Associate), Chicago, 111. — 5 reprints 

The College further acknowledges with deep gratitude the receipt of a complete 
set of the American Journal of the Medical Sciences from its inception, the gift 
being made by Dr. Louis F. Bishop, Jr., F.A.C.P., of New York City. This journal 
was originally collected and owned by Dr. Bishop's father, the late Louis Faugeres 
Bishop, F.A.C.P., and is added to the College Library as a memorial to him. This 
rare set of this journal will prove increasingly valuable as the years go by. 


The Nineteenth Graduate Fortnight of the New York Academy of Medicine 
will occur October 7—18, 1947. The subject of the program will be Tumors. The 
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program will consist in morning panel discussions, afternoon hospital clinics, evening 
addresses, scientific exhibits and demonstrations. Registration cards will be sup- 
plied to Fellows of the Academy without charge, and medical officers engaged in 
active service will not be required to register. All others may receive registration 
cards upon payment of a fee of $5.00. 


,Dr. Charles L. Brown, F.A.C.P., Professor and Head of the Department of 
Medicine of the Temple University School of Medicine, will assume the duties of 
Dean of the Hahnemann Medical School and Hospital of Philadelphia, September 1. 
Dr. Brown received his medical degree at the University of Oklahoma School of 
jMedicine and is a Diplomate of the American Board of Internal Medicine. He has 
held appointments in the Peter Bent Brigham Hospital and the Children’s Hospital, 
Boston, and in tlie Harvard Medical School and the University of Michigan School 
of Medicine. Dr. Brown is a Fellow of tlie American Association for the Advance- 
ment of Science and of the American Medical Association. Among the societies 
of which he is a member are tire American Society for Clinical Investigation, the 
Central Society for Clinical Research, the Physiological Society of Philadelphia, 
and the American Heart Association. 


Dr. George C. Wilson, F.A.C.P., has accepted appointment as Assistant Chief 
of the Tuberculosis Division Branch No. 1, Veterans Administration, Boston, Mass. 
Formerly a resident of Norwich, Conn., Dr. Wilson has removed to Waban, Mass. 


Announcement has been received of the Seventli Annual Congress on Industrial 
Health, which will be held September 30-October 3, 1946, at the Copley-PIaza 
Hotel, Boston, Mass. The sponsor of tlie Congress is the Council on Industrial 
Health of the American ^Medical Association. 


Dr. Francis R. Dieuaide, F.A.C.P., who recently became scientific director of 
the Life Insurance Medical Research Fund, formerly a resident of Boston, Mass., 
may henceforth be addressed in care of the Fund at 2 E. 103rd St., New York 
29, N. Y. 


The Sixtli Annual Session of the American Diabetes Association was held 
September 16—18, 1946, in Toronto, Ont, Can. Drs. Joseph H. Barach, F.A.C.P., 
Pittsburgh, and R. M. Wilder, F.A.C.P., Rochester, Minn., president and incoming 
president, respectively, of the Association, presided over the sessions. 

The program of the first day commemorated the twenty-fifth anniversary of 
the discovery of insulin. Among the speakers of the day ■ were Drs. David P. 
Barr, New York, President of the American College of Physicians; Seale Harris, 
F.A.C.P., Birmingham; E. P. Joslin, F.A.C.P., Boston; and R. M. Wilder. 

The second day’s program concerned the accomplishments of the past twenty- 
five years. Papers were presented by Drs. Frank N. Allan, F.A.C.P., Boston; F. B. 
Peck, F.A.C.P., Indianapolis; I. M. Rabinowitch, F.A.C.P., Montreal; and Priscilla 
White, F.A.C.P., Boston. 

The third day featured reports of recent investigative work and an open forum. 


Dr. Ben E. Grant, F.A.C.P., formerly of Los Angeles, Calif., has accepted 
appointment as Chief Medical Officer of the Veterans Administration Hospital. 
Vancouver, Wash. 
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Dr. Samuel J. Prigal, (Associate), New York, was awarded the Merrit H. 
Cash Prize for 1946 by the Medical Society of the State of New York, for his essay 
entitled: “Studies with Medicated Aerosols: The Use of the Lungs as a Portal for 
the Introduction of Therapeutic Agents for Systemic Effects”. 


The Medical Consultants Division of the Office of the Surgeon General, Colonel 
Arden Freer, F.A.C.P., Director, has announced the appointment of sixteen civilian 
physicians as consultants in internal medicine to the Secretary of War. Of these, 
thirteen are Fellows, and one an Associate of the College. They are: Dr. E. V. 
Allen, Rochester, Minn.; Dr. Worth B. Daniels, Washington, D. C. ; Dr. George 
B. Denney, Boston, Mass. ; Dr. Eugene P. Eppinger, Boston, Mass. ; Dr. Joseph 
M. Hayman, Jr., Cleveland, Ohio; Dr. Walter B. Martin, Norfolk, Va. ; Dr. John 
ilinor, Washington, D. C. ; Dr. Hugh J. Morgan, Nashville, Tenn. ; Dr. William T. 
Rainey, Fayetteville, N. C. ; Dr. George P. Robb, Washington, D. C. ; Dr. Monroe J. 
Romansky, (Associate), Silver Spring, Md. ; Dr. Virgil Sydenstricker, Augusta, Ga. ; 
Dr. Henry M. Thomas, Jr., Baltimore, Md. ; Dr. Irving S. Wright, New York, N. Y. 


Dr. John Minor, F.A.C.P., Washington, D. C., has been awarded the Legion- 
of Merit. The award was made in recognition of Dr. Minor’s services while Colonel 
in the Medical Corps, AUS, as Medical Consultant to the Surgeon of tlie Third 
Service Command. The announcement of this award containfed the following state- 
ment: “He raised the professional standards of the various hospitals of this command 
to a high degree of efficiency by his leadership and exceptional professional abilitj'”. 


Dr. Philip K. Arzt, (Associate), Jamestown, has been elected to the position 
of president-elect of the North Dakota State Medical Association. 


Drs. Hugh B. Campbell, F.A.C.P., Norwich, Conn., and Horton C. Hinshaw, 
F.A.C.P., Rochester, Minn., have been elected Vice Presidents of the National 
Tuberculosis Association. Dr. Herbert R. Edwards, F.A.C.P., New York, has been 
elected Secretary of the association. 


Dr. James M. MacMillan, (Associate), formerly of Detroit, has moved to 
Richmond, Va., and will be associated tliere in the practice of internal medicine, 
particularly gastro-enterology, with Dr. Charles M. Caravati, F.A.C.P. 


Recent appointments as consultants to the Richmond Branch Medical Service 
of the Veterans Administration included Drs. Dean B. Cole, F.A.C.P., and R. F. 
Gayle, F.A.C.P., of Richmond, Va., the former as consultant in tuberculosis and 
the latter as consultant in neuropsychiatry. Dr. Benjamin M. Baker, Jr., F.A.C.P., 
Baltimore, Md., received appointment as consultant in internal medicine. 


Advance information received concerning tlie program for the 1946 meeting of 
the Mississippi Valley Medical Society gives the following Fellows of the College 
as speakers: Drs. Robert E. Britt, G. O. Broun, Ralph A. Kinsella, LeRoy Sante, 
and W. Barry Wood, Jr., all of St. Louis; M. Herbert Barker, Robert S. Berghoff^ 
and Israel Davidsohn, all of Chicago; and H. Corwin Hinshaw, Rochester, Minn' 
The meeting will take place at the Hotel Jefferson, St. Louis, September’ 25-27 
Dr. Harold Swanberg is secretary of the society. 
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Dr. Edward Weiss, F.A.C.P., Philadelphia, addressed tlie medical section of 
the American Life Convention at its meeting June 20 at Hot Springs, Va., on the 
subject, “Psychosomatic Aspects of Chronic Disease”. 


Dr. George Morris Piersol, Secretary General of the American College of 
Physicians, has been elected Vice President of the Pennsylvania Academy of 
Physical Medicine for the year 1946—47. 


ScHENLEY Institute Awards Fellowships 

The Schenley Research Institute, which is affiliated with Schenley Distillers 
Corporation and Schenley Laboratories, Inc., has announced an allocation of $110,000 
to support a number of three-year postgraduate fellowships to be awarded by the 
University of Wisconsin. It is the plan of the Institute and of the University that 
these fellowships shall be for the conduct of basic scientific research in the field of 
production and mode of action of antibiotics. The stipends will be of the order 
of $3,600 to $4,000 a year and, in addition, the Institute will provide the University 
with allowances for the research expenses of the Fellows. The Fellows will work 
under the supervision of members of the University’s Departments of Agriculture, 
Bacteriology, Biochemistry, Plant Pathology, Veterinary Science and Botany. 


Dr, Henry R. Carstens, F.A.C.P., Philadelphia, Director of Medical Service, 
Veterans Administration, Branch No. 3, has announced that by agreement among 
the Army, Navy and Veterans Administration, 41 Army and Navy physicians will 
soon report for duty in Veterans Hospitals in Pennsylvania, New Jersey and 
Delaware. 


Dr. John D. Davis, F.A.C.P., retired from the Army of the United States with 
the rank of Colonel, and has accepted an appointment as Chief of tlie Chest Diseases 
Service, and Chief of the Medical Service, in the Veterans Administration at 
Birmingham General Hospital, Van Nuys, Calif. 


Brigadier General William L. Hart, U.S.A., Retired, F.A.C.P., Washington. 
D. C., has been appointed Dean of the Southwestern Medical College, Dallas, Tex. 
Dr. Hart assumed this position on August 1, succeeding Dr. Tinsley R. Harrison, 
F.A.C.P. Dr. Harrison will continue to serve the College as Professor of Internal 
Medicine. 


Dr. William S. Middleton, F.A.C.P., Madison, Wis., has been made an Honorary 
Fellow of the Royal Society of Medicine. 


The forrnation of an Antibiotic Study Section has been announced by the 
National Institute of Health, Bethesda, Md. The following Fellows of the College 
have been made members of the section; Dr. David P. Barr, New York; Capt. George 
B. Dowling, Washington, D. C. ; Dr. W. Barry Wood, Jr., St. Louis, Mo. 


Schering Corporation, Bluefield, New Jersey, has announced that it will send 
to interested physicians, upon request, a portfolio of illustrations by tlie noted artist, 
Rockwell Kent, of patients suffering from specific endocrine deficiencies. 
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Dr. Clarence E. de la Cliapelle, F.A.C.P., New York, has been appointed Associ- 
ate Dean of the New York University College of Medicine. Dr. de la Chapelle 
has held the positions of Professor of Clinical Medicine, Assistant Dean, and 
Director of the Postgraduate Division of the College of Medicine. 


The Distinguished Service Medal of the American Medical Association has been 
awarded to Dr. Anton J. Carlson, F.A.C.P., Chicago, 111. This tribute to Dr. 
Carlson, long an active member of the faculty of the University of Chicago, and 
of the American College of Physicians and the American Medical Association, 
recognizes Dr. Carlson’s outstanding services to medical research and to medicine. 


Drs. Jack C. Norris, F.A.C.P., Atlanta, and Ernest F. Wahl, F.A.C.P., Thomas- 
ville, have been appointed by Governor Arnall of Georgia to membership on a board 
to determine medical questions pertaining to workmen’s compensation. 


Dr. A. C. Ivy, F.A.C.P., Chicago, has been appointed to succeed Dr. Raymond 
V. Allen, F.A.C.P., as Vice President in charge of the Colleges of Medicine, 
Dentistry and Pharmacy, and hospitals and institutes of the University of Illinois 
in Chicago. Dr. Ivy has also been appointed to the position of Distinguished Pro- 
fessor of Physiology in the University’s Graduate School. Dr. Ivy has served 
with distinction the Northwestern University Medical School, in which he has held 
since 1925 the title of Nathan Smith Davis Professor of Physiology and Pharma- 
cology. During World War II, Dr. Ivy was Director of the Naval Medical Research 
Institute, Bethesda, Md., and served also as consultant to the War and Navy De- 
partments. 


Dr. Robert O. Brown, F.A.C.P., is the recipient of a citation of merit awarded 
by alumni of .the University of Chicago on June 8. 


Dr. Alonzo Frederick Brand, F.A.C.P., has been commissioned in tlie regular 
corps of the U. S. Public Health Service with the rank of Senior Surgeon and is now 
the Venereal Disease Control Adviser for the Philippines. Dr. Brand previousl}' held 
a commission as Lieutenant Colonel and was assigned to the U. S. Public Health 
Service Reserve. 


Dr. Harold J. Kullman, F.A.C.P., recently assumed a full time position as Chief 
of Medical Service at the Veterans Administration Hospital, Dearborn, Mich. 


Captain Ceres Receives Legion of Merit 

Captain Frederick Ceres, (MC), USN, F.A.C.P., received the Legion of Merit 
with the following citation from Admiral Chester W. Nimitz, Commander-in-Chief 
of the U. S. Pacific Fleet ; 

Citation : 

“For exceptionally meritorious service in a position of great importance and 
responsibility as Medical Officer in Command of the U. S. Naval Hospital, Aiea 
Heights, Territory of Hawaii, from 2 August 1943 to 4 July 1944. He personally 
supendsed the extensive expansion his command required for the hospitalization of 
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the large numbers of wounded from combat areas in the Central Pacific, thereby con- 
tributing materially to the rapid rehabilitation of personnel essential- to successful 
prosecution of the war against Japan. During this entire period, he habitually dis- 
played sound judgment, tireless energy, zeal, and initiative, thereby succeeding in 
developing and maintaining his hospital as the outstanding institution of its kind in 
this area. Throughout his tour of duty in the Fourteenth Naval District, Captain 
Ceres has maintained the highest standards of efficiency and morale within his com- 
mand in keeping with the finest traditions of the naval service.” 


Appointments Open 

A Fellow of the American College of Physicians who is now superintendent of 
a large State Hospital in Kentucky, has applied to the College to refer to him some 
competent young man of character and ability who desires work in neuropsychiatry. 
The hospital is a modern institution, ideally situated and there are several openings. 
Any interested physicians should communicate with the Executive Secretary of the 
College, Mr. E. R. Loveland, 4200 Pine Street, Philadelphia 4, Pa., making reference 
to “AO-3.” 


Dr. Thomas T. Mackie, F.A.C.P., formerly of New York City, has accepted an 
appointment as Professor of Preventive Medicine and Chairman of the Division of 
Medicine at the Bowman Gray School of Medicine, Winston-Salem, N. C. Dr. 
Mackie recently returned from England. He served during World War II as a 
Colonel in the Army. He is President of the American Foundation for Tropical 
Medicine. 


Naval Citation to Dr. Dar D. Stofer, F.A.C.P. 

Dr. Dar D. Stofer, F.A.C.P., now of Monterey, Calif., received toward the end 
of his Naval service in April, 1946, the following citation from the Surgeon General 
of the U. S. Navy. Dr. Stofer was a Captain in the Naval Reserve: 

“Your outstanding performance of duty as a medical officer on duty at U. S. 
Naval Mobile Hospital No. 6 in New Zealand, is considered worthy of special com- 
mendation. 

“Your superior professional qualifications in internal medicine, and your sus- 
tained interest, diligence and cooperation as Chief of the Medical Service made pos- 
sible a thorough medical study of all neuro-psychiatric cases in the hospital and, by 
the elimination of organic disease, contributed largely to the successful treatment and 
return to combat of an unusually high percentage of neuroses and combat fatigue 
patients. 

“I commend you for exceptional ability, resourcefulness and outstanding devotion 
to duty which reflected credit upon yourself and the Naval Service.” 


Capt, Julian Love, (MC), USN, F.A.C.P., was stationed at Kwajalein, Marshall 
Islands, during the atomic bomb tests at Bikini, and witnessed the B bomb experiment 
from a 7500' altitude on a plane, some seven miles slant range from the target. 


The Twenty-Fourth Annual Fall Clinical Conference of the Kansas City South- 
west Clinical Society will occur October 7-10, 1946, at the Municipal Auditorium, 
Kansas City, Mo. Among the speakers at the sessions will be Dr. Charles A. Doan. 
F.A.C.P., Columbus, Ohio ; Dr. Tinsley R. Harrison, F.A.C.P., Dallas, Tex. • and 
Walter L. Palmer, F.A.C.P., Chicago, 111. 



550 


COLLEGE NEWS NOTES 


Dr. Edwin C. Swift, F.A.C.P., Jacksonville, has been elected Vice President of 
the Florida Medical Association. 


Dr. Benjamin B. Souster, F.A.C.P., St. Paul, Minn., has become Secretary of the 
Minnesota State Medical Association. 


Dr. James B. Bullitt, F.A.C.P., Chapel Hill, retired on June 5 from the faculty 
of the University of North Carolina School of Medicine. Dr. Bullitt was a member 
of the faculty for thirty-three years. 


Dr. Morgan Cutts, F.A.C.P., Providence, has been elected Secretary of the Rhode 
Island Medical Society. 


The American Public Health Association has announced the formation of a 
Committee to recommend awards for outstanding achievements in research and in 
the application of research dealing with diseases which constitute the major causes 
of death. The awards will be made available by the Albert B. and Mary Lasker 
Foundation. Each year the awards will consist of four gifts of $1000 and com- 
memorative statuettes; especially significant contributions will be acknowledged by 
an additional award of $2500. The Committee includes the following Fellows of the 
College: Dr. George Baehr, Dr. Robert F. Loeb, Dr. Hugh R. Leavell, all of New 
York; Dr. Thomas Parran, Washington; Dr. James S. Simmons, Boston. 


In the July News Notes, the rank at time of separation from service of Dr. Horst 
A. Agerty was incorrectly given as ‘Captain.’ Dr. Agerty held the rank of ‘Major’ 
at time of separation. 


Dr. J. A. C. Gray, F.A.C.P., New York, formerly commissioned in the Medical 
Corps, USNR, has accepted a commission in the Medical Corps of the USN. 


The 1947 Assembly of the New Orleans Graduate Clinical Assembly will be held 
in the Municipal Auditorium, *New Orleans, February 24—27, 1947. 


Dr. John W. Ferree, F.AC.P., formerly of Indianapolis, has become Director of 
the Division of Education and Special Projects of the American Social Hygiene 
Association. Dr. Ferree’s office is located at 1790 Broadway, New York, N. Y., 
and he will reside at 21 Guion St., Pleasantville, N. Y. 


The 1946 Sessions of the Omaha Mid-West Clinical Society will occur October 
28 to November 1, 1946, inclusive. 


Dr. George Cupp Griffith, Lt. Comdr., (MC), USN, Ret’d., F.A.C.P., Philadel- 
phia, has received the commendation of the Surgeon General of the U. S. Navy. The 
citation included the following statement: 

“Exercising unusual professional skill and energy you were, in a large part, 
responsible for the efficient functioning of the rheumatic fever unit . at the Naval 
Hospital, Corona, Calif.” 



COTXEGE NEWS NOTES 


551 


Dr. Henry A. Schroecler, F.A.C.P., who recently was separated from the Naval 
Reserve, is now Associate Professor of Medicine at Washington University School 
of Medicine, and Assistant Visiting Physician at Barnes Hospital, St. Louis. He 
was formerly Associate of the Rockefeller Institute. 


A.C.P. Postgraduate Courses Increase in Demand 

Although the Committee on Postgraduate Courses has more than doubled the 
number of courses for the autumn of 1946, the demand continues to exceed the 
facilities. Already several courses are oversubscribed, namely; 

Course No. 1 — Internal Medicine — University of Pittsburgh ‘School of Medicine 
Course No. 2 — Psychosomatic Medicine — ^University of Colorado School of Medicine 
Course No. 8 — Cardiology — Massachusetts General Hospital 
Course No. 13 — Cardiology — University of Michigan Medical School 

At the date tliis news item is prepared, August 23, 1946, all otlier courses are 
open, although the registration is rapidly mounting. All members received copies of 
the Postgraduate Bulletin early in August. One should not delay to file application 
because it is believed that practically all courses will be filled to capacity. 

The Committee on Postgraduate Courses is already working on the schedule of 
courses for the spring of 1947. The following courses appear on the proposed 
schedule and others will be added ; 

Cardiovascular Disease — Northwestern University, Chicago, 111. — Dr. J. Roscoe 
Miller, F.A.C.P., Director 

Cardiovascular Disease — Emory University School of Medicine, Atlanta, Ga. — Dr. 
Bruce Logue, F.A.C.P., Director 

Internal Medicine — University of Cincinnati School of Medicine, Cincinnati, Ohio — 
Dr. M. A. Blankenhorn, F.A.C.P., Director 
Physical Medicine — University of Pennsylvania, Philadelphia, Pa.— Dr. George 
Morris Piersol 

Tissue Growth and Tumors — Wanamaker Foundation, Lankenau Hospital, Phila- 
delphia, Pa. — Dr. Stanley Reimann, F.A.C.P. and Dr. Edward L. Bortz, F.A.C.P., 
Directors 

Still other courses under consideration include Diseases of the Chest, Neuro- 
psychiatry, Pathology, Peripheral Vascular Diseases, and additional courses in 
Internal Medicine. 

Copies of the Postgraduate Bulletin for Autumn- 1946 Courses and for Spring 
1947 are or will be obtainable by request to tlie Executive Secretary, American College 
of Physicians, 4200 Pine St., Philadelphia 4, Pa. 


Retirements from Service 

Since the last publication of this journal, the following members of the College 
have been reported retired or on terminal leave (to August 12, 1946 inclusive). 

Stanton T. Allison, New York, N. Y. (Capt., MC, USNR) 

John H. Baird, Washington, D. C. (Col., MC, AUS) 

Lyle A. Baker, Hines, 111. (Lt. Col., MC, AUS) 

Roland W. Banks, Yeadon, Pa. (Iilajor, MC, AUS) 

Walter M. Bartlett, Benton Harbor, Mich. (Col.. MC, AUS) 
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Gerald Blankfort, Little Rock, Ark. (Major, MC, AUS) 

James E. Bovaird, Wolfeboro, N. H. (Capt., MC,.AUS) 

Norman H. Boyer, Boston, Mass. (Capt., MC, AUS) 

Stewart F. Brewen, Wormleysburg, Pa. (Capt, MC, AUS) 
Timothy F. Brewer, Hartford, Conn. (Lt. Comdr., MC, USNR) 
Paul H. Burgert, Lake Forest, 111. (Capt., MC, AUS) 

Henry Caplan, Meriden, Conn. (Capt., MC, AUS) 

William Chester, Mamaroneck, N. Y. (Lt. Col., MC, AUS) 

Henry L. Cooper, Denver, Colo. (]\lajor^ MC, AUS) 

William D. Coventry, Duluth, Minn. (Major, MC, AUS) 

Worth B. Daniels, Washington, D. C. (Col., MC, AUS) 

Thomas H. DeLaureal, Lake Charles, La. (Major, MC, AUS) 

Robert W. Elliott, St. Louis, Mo. (Major, MC, AUS) 

Clayton B. Ethridge, Washington, D. C. (Lt. Comdr., MC, USNR) 

Thomas J. Fatherree, Soap Lake, Wash. (Comdr., MC, USNR) 
Lucian M. Ferris, Vicksburg, j\Iiss. (Lt. Col., MC, AUS) 

Elmer Friedland, Buffalo, N. Y. (Major, MC, AUS) 

J. Richard Gott, Jr., Murfreesboro, Tenn. (Comdr., MC, USNR) 

Paul V. Hamilton, Cincinnati, Ohio (Lt. Col., MC, AUS) 

Robert M. Harris, Miami, Fla. (Comdr., MC, USNR) 

Thomas G. Hobbs, Chicago, 111. (Major, MC, AUS) 

Joseph F. Hughes, Philadelphia, Pa. (Comdr., MC, USNR) 

Archibald D. Kennedy, Louisville, Ky. (Major, MC, AUS) 

J. Allen Kenne'dy, Nashville, Tenn. (Major, MC, AUS) 

Richard J. Kilhullen, Wilkes-Barre, Pa. (Major, MC, AUS) 
Joseph R. Kriz, New Orleans, La. (Col., MC, AUS) 

Howard J. Lee, Oshkosh, Wis. (Lt. Col., MC, AUS) 

Jerome S. Levy, Little Rock, Ark. (Lt. Col., MC, AUS) 

Philip H. Livingston, Chattanooga, Tenn. (Lt. Col., MC, AUS) 
Louis Lowenstein, Montreal, Que., Can. (Wing Comdr., RCAF) 
Joseph M. Lubitz, Chicago, 111. (Lt. Comdr., USPHS (R)) 

Edgar H. Lutz, Montrose. Pa. (Capt., iMC, AUS) 

A. Seldon Mann, Alton, 111. (Lt. Col., MC, AUS) 

Donald F. Marion, Detroit, Mich. (Lt. Col., MC, AUS) 

George C. McEachern, Forest Hills, N. Y. (Lt. Col., MC, AUS) 
Harold P. McGan, Albany, N. Y. (Lt. Col., MC, AUS) 

James A. McLaughlin, Ocean Bluff, Mass. (Lt., MC, USNR) 
Robert J. Mearin, Syracuse, N. Y. (Lt. Comdr., MC, USNR) 
Ralph W. Mendelson, Albuquerque, N. M. (Lt. Col., MC,- AUS) 
Frank Meyers, Buffalo, N. Y. (Lt. Col., MC, AUS) 

Saul Michalover, Brooklyn, N. Y. (Col., MC, AUS) 

Walter C. Nalty, Fort Bayard, N. M. (Lt. Col., MC, AUS) 

Jack C. Norris, Atlanta, Ga. (Capt., MC, USNR) 

Abraham Penner, New York, N. Y. (Lt. Col., MC, AUS) 

Thornton T. Perry, HI, Rochester, Minn. (Lt., MC. AUS) 

Lee T. Pruit, Beaumont, Tex. (Col., MC, AUS) 
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Alexander Sanders, Chicago, 111. (Major, MC, AUS) 

Henry A. Schroeder, New York, N. Y. (Comdr., MC, USNR) 
George Schwartz, New York, N. Y. (Capt., MC, AUS) 

J. Dunbar Shields, Jr., Concord, N. H. (Lt., MC, USNR) 

Donald G. Stannus, Miami Beach, Fla. (Major, MC, AUS) 

Irwin D. Stein, Mt. Vernon, N. Y. (Capt., MC, AUS) 

Charles F. Sweigert, San Francisco, Calif. (Lt. Col., MC, AUS) 

David S. Traub, Louisville, Ky. (Capt, MC, AUS) 

Robert A. Ullman, Buffalo, N. Y. (Capt, MC, AUS) 

Stoughton R. Vogel, Philadelphia, Pa. (Major, MC, AUS) 
William von Stein, New York, N. Y. (Major, MC, AUS) 

Richard Wagner, Elizabeth, N. J. (Capt, MC., AUS) 

Edmund F. Walker, Worcester, Mass. (Major, MC, AUS) 

Edgar Wayburn, San Francisco, Calif. (Major, MC, AUS) 

Zolton T. Wirtschafter, Cleveland, Ohio (Lt. Col., AIC, AUS) 

Ellis W. Young, Pittsburgh, Pa. (Capt., MC, AUS) 


MINUTES OF THE BOARD OF REGENTS 

Philadelphia, Pa. 

May 12, 1946 

The first meeting of the Board of Regents during the Philadelphia Annual 
Session was held at Convention Hall, Sunday, May 12, 1946, at two o’clock, with 
the President, Dr. Ernest E. Irons, presiding, Mr, E. R. Loveland acting as Secretary, 
and with the following in attendance: 

Doctors David P. Barr; William D. Stroud; James J. Waring; George Morris 
Piersol ; Christopher C. Shaw ; T. Homer Coffen ; Jonathan C.' Meakins ; Hugh J. 
Morgan; Francis G. Blake; James F. Churchill; Reginald Fitz; Roger I. Lee; 
Charles T. Stone; Walter B. Martin; William S. Middleton; James E. Paullin; 
LeRoy H. Sloan; George F. Strong; Chauncey W. Dowden; Paul W. Clough; 
Major General Norman T. Kirk, Surgeon General, U. S. Army; Capt. Howard H. 
Montgomery, representing the Surgeon General, U. S. Navy. 

By resolution, the Board of Regents dispensed with the reading of the minutes 
of the preceding meeting but accepted them as published in a recent issue of the 
Annals of Internal Medicine. 

The President called upon the Secretary to present communications, which were 
as follows: 

1. A letter enclosing a contribution of $10,000 from Dr. James D. Bruce, Ann 
Arbor, Michigan, for the founding of a memorial award to the late Alfred Stengel, 
“one of the real founders of the College as we know it.” 

One-half of the award is to be allocated to an annual lecture or award, designating 
it as the appropriate committee may see fit, to the cause of preventive medicine. Dr. 
Bruce further specified: 

"There are a number of approaches to our educational problems which I shall 
hope to take up later. One thing that I wish to have understood at this time is 
that the acceptance of this, or further contributions, involves no obligation on the 
part of the College to accept any suggestions that I may make. In other words, 
these contributions are to be used in accordance with the ideals and purposes of the 
College. 
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“The magnificent contribution of tlie College during the war has added to its 
prestige and further demonstrated the wider role it must and eventually will play in 
medical education. Its policy and activities in this field have been soundly based, 
and at this time it seems to me that efforts to enlarge these along proved lines would 
gradually lead to greater usefulness. It has been my hope to assist from time to 
time with the financial burden, and as a beginning of a fund within the endowment, 
I should like to make a contribution in the amount of $10,000, which would permit 
the establishment of two lectureships or awards. Tliis, together with future amounts 
which I hope to send from time to time, while kept together as one fund, will be 
included in the endowment and the income used in accordance with the present 
policies of the College. 

“The policy in the educational field, as I understand it, is to devote these funds 
to research, scholarships, lectureships, and awards, as well as to the growing re- 
sponsibility in the postgraduate field.” 

On motion by Dr. Lee, seconded b}' Dr. Paullin, it was resolved that the Board 
of Regents accept this magnificent gift with deep appreciation, and that the President 
and Secretary General shall confer with the Committee on Fellowships and Awards 
for the setting up of the Bruce Fund and the setting up of policies and ^principles 
regarding its use. 

2. A communication from Dr. F. F. Borzell, Chairman of the Wartime Gradu- 
ate i\Iedical Meetings Committee, in which Dr. Borzell proposed to present to the 
American College of Physicians office equipment valued at $288.52, and accompanying 
his letter was a check for $397.95, the proportional balance remaining in the treasury 
from former contributions made by the College. 

Dr. Borzell further presented final reports in all detail of the work of the 
Committee on War-time Graduate Medical Meetings, for filing in the College archives. 

A resolution was adopted providing that the report be accepted and filed, and 
the Board of Regents express to Dr. Borzell and his associates its commendation and 
appreciation for the magnificent work performed, and also extend its thanks to the 
committee for the gift of the furniture and equipment and the refund of remaining 
proportionate fees. 

3. A communication from Dr. E. D. Hitchcock, College Governor for Montana, 
embracing the following resolution adopted at a regional meeting of the College on 
April 27, 1946, for the combined states of Montana and Wyoming; 

“Resolved, that we request the Board of Governors of the American College of 
Physicians to unite Montana and Wyoming under a single Governorship for purposes 
of administration. 

“Be it further resolved, that this union be continued until such time as W 3 'oming 
is able to qualify under a separate state.” 

After discussion, a resolution by the Board of Regents was adopted authorizing 
the President to appoint a Governor to serve for both states. 

4. A communication from W. C. Mennecke, Secretary, University of Chicago 
Board of Trustees, acknowledging receipt of $1,062.40, proceeds from a postgraduate 
course given for the College at the University of Chicago last autumn, said fund 
having been used in support of a fellowship in gastroenterology. 

This communication was an expression of appreciation for generous assistance 
from the College. 

5. A communication from members of the College in Western Michigan, who 
on March 20, 1946, at Muskegon, organized a regional group of the American College 
of Physicians “to promote friendship and understanding among the Fellows and 
Associates in Western Michigan, and to foster scientific investigation in the field of 
internal medicine.” 
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6. The next communication was a report prepared by the Executive Secretary, 
the Educational Director, the Secretary General, the Treasurer, and the Chairman 
of the Committee on Graduate Courses, as follows; 

Program of Postgraduate Courses and the GI BUI of Rights 

“The postgraduate courses sponsored by the American College of Physicians 
are organized primarily for Fellows and Associates of the College. Some non- 
members may be accommodated when facilities permit, but in the majority of 
courses, all places are taken by members. 

“During the period of World War II, the College charged no tuition fee to 
any medical officer on active duty or on terminal leave. This courtesy was extended 
to members and non-members alike. With the termination of the war, and the 
increased demand for the College courses, our facilities have been taxed to the 
maximum, with the result that a much smaller number of non-members can be 
accommodated. In fact, facilities in some courses are inadequate for the member 
demand. 

“The College will be unable to provide veteran medical officers, members or 
non-members of the College, the benefits of the amended GI Bill of Rights, through 
which the Veterans Administration would pay tuition fees of medical veterans 
pursuing its courses. The College has not the administrative machinery to comply 
with the various and complex regulations through which collections must be made 
through the Veterans Administration. 

"Furthermore, it is believed that the legislators who formulated the original 
training program for veterans did not have in mind the short one, two or three 
weeks courses, such as provided by this College. Fees for College courses are 
comparatively small ; all such fees are turned over to the director or institution where 
a College course is given ; the College underwrites all other expenses of -promotion, 
advertising, printing and registration. 

“The College regrets its inability, at. this time, financially and administratively, 
to launch upon a program of training for medical veterans, through the Veterans 
Administration, but will accommodate as many as possible who wish to register in 
the regular manner.” 

On resolution unanimously carried, the report was approved. 

7. A communication from Dr. Manfred Kraemer of Newark was presented in 
which the writer decried the use of questions on proposal forms which refer to the 
candidate’s race or religion. The letter was referred to the Credentials Committee 
after discussion by the Board as a whole. 

8. A communication from Dr. Reginald Fitz, Official College Marshal, in which 
Dr. Fitz desired to retire. The Board of Regents unanimously voted that lie should 
continue this work, especially in view of the fact that it considers no one else so 
adequately qualified. 

9. A communication from Dr. Barnett Greenhouse, F.A.C.P., to Dr. Francis G. 
Blake, Regeirt, containing a resolution purporting to correct an embarrassing situa- 
tion now existing between the American College of Physicians and the American 
Board of Internal Medicine. 

10. A communication from the American Board of Internal Medicine notifying 
the Board of Regents that certain appointments to the American Board of Internal 
Medicine will have to be made to fill vacancies which will occur on June 30, 1946. 

Dr. Fitz; Mr. Chairman, Dr. Waring has been designated Chairman of the 
American Board of Internal jMedicine. 

Dr. Waring ; There are two matters I am instructed to bring to your attention. 
The first is that the Board would like to increase its membership from nine to twelve 
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members. This is a necessity because of the very large amount of work to be done 
devolving so heavily upon the members of the Board. There should be seven ap- 
pointees instead of five from the American College of Physicians ; five appointees 
from the Section on Medicine of the American Medical Association, instead of three. 
We would like to have a panel of names presented and one name will be chosen from 
that panel to succeed Dr. G. Gill Richards who retires, and two will be added to the 
list. May I also suggest that when the selection is finally made, notification shall 
come from the Secretary of the American Board of Internal Medicine. 

Chairman Irons : I take it that this is largely for the information of the Board 
of Regents at this time and that it will be acted upon by this Board at its meeting on 
Friday of this week. 


REPORT OF THE SECRETARY GENERAL 


DR. GEORGE MORRIS PIERSOL 


Dr. Piersol : The Secretarj^ General wishes to report the deaths of 44 Fellows 
and 5 Associates since the last meeting of this Board, as follows : 


PcUozus 

Angle, Fred Ernest 
Bartlett, Frank Herbert, Jr. 
Black, Benjamin Warren 
Blackford, John Minor 
Brasted, Howard Spencer 
Brown, Frederick Lane 
Brown, Gilbert T. 

Carter, Larue D. 

Evans, Newton 
Frissell, Lewis Fo.v 
Fuller, Frank M. 

Gardner, Edwin Leslie 
Gober, Olin F. 

Hallett, Harley James 
Hamman, Louis 
Hanes, Frederic Moir 
Holtzapple, George E. 

Hyde, Clarence L. 

Jennings, Alpheus F. 

Jordan, Ferdinand M. 
kibler, Charles S. 

Lamson, Robert Ward 
Leathers, Waller S. 

Lowe, Donald Blair 
Lowry, Tom 
Mannheimer, George 
Manning, Isaac Hall 
Matson, Ralph Qiarles 
Mercer, Clifford David 
Mills, Charles W. 

Moore, Alexander B. 

Palmer, Harold Dean 


Kansas City, Kan. 
Muskegon, Klich. 
Oakland, Calif. 

Seattle, Wash. 

Hornell, N. Y. 

New Brunswick, N. J. 
Dayton, Ohio 
Indianapolis, Ind.* 

South Pasadena, Calif. 
New York, N. Y. 
Keokuk, Iowa 
Minneapolis, Minn. 
Temple, Tex. 

M.C., U. S. Army 
Baltimore, Md. 

Durham, N. C. 

York, Pa. 

Akron, Ohio 
Detroit, Mich. 

White Plains, N. Y. 
Tucson, Ariz. 

Los Angeles, Calif. 
Nashville, Tenn. 

Akron, Ohio 
Oklahoma City, Okla. 
New York, N. Y. 

Chapel Hill, N. C. 
Portland, Ore. 

West Union, Iowa 
Tucson, Ariz. 
Washington, D. C. 
Philadelphia, Pa. 


October 29, 1945 
January 25, 1946 
December 1, 1945 
September 12, 1945 
August 28, 1945 
January 30, 1946 
November 17, 1945 
January 22, 1946 
December 19, 1945 
October 24, 1943 
March 19, 1946 
January 29. 1946 
January 26. 1946 
December 11, 1945 
April 28. 1946 
March 25, 1946 
Febniary 22, 1946 
December 1, 1945 
November 16, 1945 
August 14, 1945 
February 25, 1946 
January 6, 1946 
January 26, 1946 
March 2, 1946 
December 11, 1945 
December 10, 1945 
February 12, 1946 
October 26, 1945 
December 25, 1945 
September 29, 1945 
March 8, 1946 
November 20, 1945 
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Pierson, Philip Hale 
Ramirez, Maximilian A. 
Rigney, Lawrence J. 
Robertson, Harold E. 
Rosamond, Eugene 
Smith, Archibald D. 
Smith, Fred M. 

Stookey, Paul Forrey 
Sturtevant, Mills 
Trasoff, Abraham 
Way, Charles T. 

Wright, George Jesse 

Associates 

Glenn, Paul Mitchell 
Jenny, Thomas Gotthart 
Jones, Howard 
Kugel, Maurice Alexander 
Marsh, Van Newhall 


San Francisco, Calif. 
New York, N. Y. 
Wilmington, Del. 
Rochester, Minn. 
Memphis, Tenn. 
Garden City, N. Y. 
Iowa City, Iowa 
Kansas City, Mo. 
New York, N. Y. 
Philadelphia, Pa. 
Cleveland, Ohio 
Pittsburgh, Pa. 


Cleveland, Ohio 
Miami, Fla. 
Circleville, Ohio 
Miami Beach, Fla. 
Talmage, Calif. 


January 17, 1946 
March 4, 1946 
November 28, 1945 
March 8, 1946 
December 12, 1945 
November 22, 1945 
February 23, 1946 
November 25, 1945 
October 29, 1945 
November 24, 1945 
February 4, 1946 
October 1, 1945 


December 21, 1945 
August 31, 1945 
December 12, 1945 
March 9, 1946 
July 25, 1945 


Since the last meeting of this Board, 88 new Life Members' have been added, 
making a grand total of 488, of whom 40 are deceased, leaving a balance of 448. 
They are as follows : 


Seymour H. Silvers 
Samuel Nesbitt 
Elmer E. Glenn 
Wilton Ross Glenney 
David W. Carter, Jr. 

James F. Slowey 
Irving Gray 
William M. LeFevre 
Albert T. Leatherbarrow 
Allen H. Bunce 
Charles T, Stone 
David B. Flavan 
David W. Kramer 
George H. Anderson 
Orange Van Calhoun 
W. W. Alexander 
Harold W. Gregg 
Jacob S. Blumenthal 
Frank G. LeFor 
George Try on Harding, III 
John Francis Briggs 
Barnet P. Stivelman 
Louis L, Perkel 
Edward James Lynch 
George C. Mackie 
Charles H. Harrell 
Harold L. Amoss 
William G. Gardiner 
Murray Eugene Goodrich 
Francis F. Borzell 


Brooklyn, N. Y. 

Arlington, Va. 

Springfield, Mo. 

Pottsville, Pa. 

Dallas, Tex. 

Cleveland, Ohio 
Brooklyn, N. Y. 

Muskegon, Mich. 

Hampton Station, N.B., Can. 
Atlanta, Ga. 

Galveston, Tex. 

St. Louis, Mo. 

Philadelphia, Pa. 

Spokane, Wash. 

Lincoln, Nebr. 

Florence, Ala. 

Butte, Mont. 

Minneapolis, Minn. 

Yakima, Wash. 

Columbus, Ohio 
St. Paul, Minn. 

New York, N. Y. 

Jersey City, N. J. 

Shelton, Conn. 

Wake Forest, N. C. 

Norfolk, Va. 

Greenwich, Conn. 

Toledo, Ohio 
Toledo, Ohio 
Philadelphia, Pa. 
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Stanley Erwin 
Andrew C. Ivy 
Frank R. Menagh 
Benjamin F. Wolverton 
Harold E. Waxman 
Burton E. Hamilton 
Robert W. Blumentbal 
Henry J. Ullmann 
Frank J. Montrose 
Thomas P. Sharkey 
Clapham P. King 
Joseph Emile Blum, Jr. 
Edmond IMichael Walsh 
L. Carl Sanders 
Harry L. Arnold, Jr. 
Edward Saunders Dillon 
Everett C. Jessup 
Frank L. Williman 
John L. Kleinheksel 
Paul D. White 
Daniel L. Sexton 
Henry H. Turner 
Russell S. Boles 
Douglas Deeds 
Titus Holliday Harris 
Ernest L. MacQuiddy 
Treacy H. Duerfeldt 
Paul V. Ledbetter 
Frank R. Mount 
K. W. Benson 
Henry N. Leopold 
Archie Marvin Roberts 
Henry R. Carstens 
J. Sudler Hood 
Eugene Fagan Traut 
Kenneth S. Davis 
Oscar B. Hunter 
James Burnett Shields 
Earl C. Waterbury 
Lorenz W. Frank 
Harold L. Tonkin 
Will S. Horn 
William C. Blake 
Lawrence C. Towne 
William R. Vis 
William C. Nichols 
Henry C. Gotshalk 
Lawrence Arthur Williams 
Virgil G. Presson 
Alfred W. Dubbs 
Gertrude M. Engbring 
Howard Wakefield 
John J. Dumphy 


Jacksonville, Fla. ’ 
Chicago, 111. 

Detroit, Mich. 

Cedar Rapids, Iowa 
Pittsburgh, Pa. 

Boston, Mass. 
Ivlilwaukee, Wis. 

Santa Barbara, Calif. 
Buffalo, N. Y. 

Dayton, Ohio 
Washington, D. C. 
Greenwell Springs. La. 
Omaha, Nebr. 
Memphis, Tenn. 
Honolulu, T. H. 
Philadelphia, Pa. 
Roslyn, N. Y. 
Washington, D. C. 
Wichita, Kan. 

Boston, Mass. 

St. Louis, Mo. 
Oklahoma City, Okla. 
Philadelphia, Pa. 
Denver, Colo. 
Galveston, Tex. 

Omaha, Nebr. 

Tacoma, Wash. 
Houston, Tex. 

Portland, Ore. 
Berkeley, Calif. 

San Antonio, Tex. 

Los Angeles, Calif. 
Philadelphia, Pa. 
Clearwater, Fla. 

Oak Park, 111. 

Los Angeles, Calif. 
Washington, D. C. 
Glens Falls, N. Y. 
Newburgh, N. Y. 
Denver, Colo. 
Williamsport, Pa. 

Fort Worth, Tex. 
Tampa, Fla. 

Lansing, Mich. 

Grand Rapids, Mich. 
Fargo, N. D. 

Honolulu, T. H. 
Pasadena, Calif. ' 
Tucson, Ariz. 
Allentown, Pa. 

Chicago, 111. 

Chicago, 111. 

Worcester, Mass. 
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Robert Stanley Flinn 
James J. Waring 
John W. Shuman 
J. W. Macintosh 
Samuel M. Poindexter 

Chairman Irons: The report of 
recorded. 


Phoenix, Ariz. 

Denver, Colo. 

Santa Monica, Calif. 

Halifax, N. S., Can. 

Boise, Idaho 

Secretary General will be received and 


New Business and Reports 

Dr. Piersol : The Committee on Credentials has held two meetings since the last 
meeting of the Board of Regents — April 14, 1946, and May 12, 1946. 

Among communications was one concerning an Advisory Committee in the 
Brooklyn area to serve with the College Governor for Eastern New York in review- 
ing candidates. Letters were received from Doctors George E. Anderson, Frank 
Bethel Cross, Irving J. Sands, and covering letters from Governor Asa L. Lincoln. 
The Committee on Credentials expressed full agreement and approval of a Brooklyn- 
Advisory Committee. It was the advice of the Committee, however, that there should 
be no official connection between this Advisory Committee and the Brooklyn Society of 
Internal Medicine. Governor Lincoln is fully authorized to select an Advisory Com- 
mittee and to record the names in the executii'e offices of the College. 

Applications for reinstatement to Fellowship. 

1. The reinstatement to Fellowship of a former member who is now the dean 
of an unapproved medical school, against which an injunction is now pending, was not 
approved by this Committee. 

2. Dr. Reuben A. MacBrayer, Fayetteville, North Carolina; his reinstatement 
is approved by the Credentials Committee with the recommendation that the Board 
of Regents formally reinstate him on May 12, 1946. 

Candidates for Fellowship. 

The following is a summary of the recommendations of the Committee (meeting 
of April 14, 1946) ; 


Recommended for Advancement to Fellowship 35 

Recommended for Election Directly to Fellowship '. . 17 52 

Recommended for Election first to Associateship 3* 

Deferred 13 

Rejected 5 


73 


Candidates for Associateship, 

The following is a summary of the recommendations of the Committee : 


Recommended for Election Ill 

^Fellowship Candidates Recommended for Election first to 

Associateship 3-t- 

Deferred 6 

Rejected 55 


. 172 
*plus 3 
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A full list of the names of candidates recommended for election to Fellowship and 
Associateship is included with the list reviewed this morning and later presented in 
this report for action. 

The Committee records that it has recommended that proposals be withdrawn or 
rejected in numerous cases for the sole reason tliat said proposals have been on file 
for more than a year and the candidate.s, in many cases, have been on military service 
and have been unable 3 'et to meet all the requirements; consequently, their biographical 
data become out of date and it is impractical to keep their old proposals on file. The 
sponsors of such candidates will be notified that this action has been taken without 
prejudice and that when the candidate is qualified, a new proposal should be submitted. 

. . . Formal resolutions were adopted hy the Board of Regents approving the 
recommendations of the Committee on Credentials, reinstating to Fellowship Dr. 
Reuben A. MacBra)'er, Faj'etteville, North Carolina, and approving the above report 
to this point. . . . 

Dr. Piersol (Continuing his report) : The second meeting of this Committee was 
held this morning at 9:30. Several communications were discussed which contained 
nothing for action by the Regents. One of these inquiries was for the purpose of 
establishing what standing the College will acqprd to the “Certificate of Specialization” 
issued by the Royal College of Physicians of Canada. This is separate^ and distinct 
from certification by the Royal College. It does not represent anything comparable 
to certification, but merely indicates the specialty of the phj'sician. Consequent!)', the 
Credentials Committee cannot accept it in lieu of formal certification by an American 
specialty board or the Royal College of Phj'sicians of Canada. 

The following is an analysis of the candidates for Fellowship and Associateship 
considered by the Committee today: 


Candidates for Fellowship. 

Recommended for Advancement to Fellowship IS 

Recommended for Election Directly to Fellowship 5 20 

Recommended for Election First to Associateship S* 

Deferred 7 

Rejected 6 


38 

Candidates for Associateship. 

Recommended for Election 85 

’^Fellowship Candidates Recommended for Election First to 

Associateship ^ 

Deferred 

Rejected ' 

111 

*plus 5 

The Committee on Credentials, therefore, recommends to the Board of Regents 
the election to Fellowship of 72 candidates and the election to Associateship of 204 
candidates. 

... On resolution formally adopted, the following 72 candidates were elected to 
Fellowship: (This list was published in the June, 1946, issue of this journal.) 

. . . On resolution formally adopted, the following 204 candidates were elected 
to Associateship: (This list was published in the June, .1946, issue of this journal.) 
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Dr. Piersol (Continuing) : The following is a report on the candidates elected 
to Associateship April 20, 1941, five years ago, whose terms now expire: 


Already Advanced to Fellowship 65 

Deceased 2 

Dropped for failure to take up election 0 

Rejected previously 1 

Rejected today; credentials inadequate (Group A-2) 4 

Dropped today; Failed to present credentials (Group B-2) 12 

Dropped for Delinquency 0 

Resigned 4 

Missing in military action (Downs and Stoneburner) 2 

Proposals for advancement outstanding (Group A-1) 18 

Credentials not presented (Group B-1) 21 

Total Candidates elected, 4/20/41 . 129 


Group A. Proposals for advancement are on file for the following: 

1. Military Officers ; although these proposals are on file their advancement has 

been temporarily deferred for additional credentials, but since they are on 
military service, their time has been extended. 

(Group of 18 — Names not published) 

2. Practicing Physicians; credentials presented but inadequate: 

(Group of 4 — Names not published.) 

Group B. Associates who have not presented adequate (or no) credentials for 
Fellowship : 

1. Military Officers, may have extension of time: 

Agnor, Elbert Boogher, Atlanta, Ga. (AUS) 

Burgeson, Paul Arthur, Warsaw, N. Y. (AUS) 

Childs, Edward Patterson, New York, N. Y. (USNR) 

Cummings, Hatch Whitfield, Houston, Tex. (USNR) 

Dickey, Francis George, Baltimore, Md. (AUS) 

Edwards, Robert Allison, Houston, Tex. (AUS) 

Flickinger, Don Davis (MC, USA) 

Green, Mervin Edward, Toledo, Ohio (AUS) 

Hays, James Franklin (MC, USN) 

Kimbrough, Robert Cooke, Jr., Ann Arbor, Mich. (AUS) 

Kwitny, Isadore Jacob, Indianapolis, Ind. (AUS) 

Lynch, George William, Boston,. Mass. (USNR) 

Osborne, Jolnr Randolph, Jliddletown, N. Y. (USNR) 

Pritchett, Clark Poston, Columbus, Ohio (AUS) 

Rastetter, Joseph Walter, Milwaukee, Wis. (USNR) 

Reymont, Anthony Edward, Santa Fe, N. M. (USNR) 

Rosenstiel, Henry Carl, Freeport, 111. (AUS) 

Schneierson, S. Stanley, New York, N. Y. (USNR) 

Strauss, Arthur Simpson, White Plains, N. Y. (AUS) 

Warr, Otis Sumter, iMemphis, Tenn. (AUS) 

Woods, Bertrand Odell, Portland, Ore. (AUS) 
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2. Practicing Pliysicians; must now be dropped: 

(Group of 12 — Names not published.) 

Many of these (Group B-2) are very good men but tlie Committee has no 
choice if they fail to present their credentials within a period of five years, as specified 
by the By-laws. All of them liaA'c been notified and requested to submit their 
credentials on several occasions. They are now automatically dropped from the 
Roster. 

... On motion, seconded and duly carried, the action of the Credentials 
Committee was approved and its report approved as a whole. . . . 

Chairman Irons: Next will be the report of the Committee on Survey, Dr. 
William S. Middleton, Chairman. 

Dr. Middleton : I\Ir. Chairman, the Committee on Survey met on April 14, 
1946, and offers the following recommendations relative to changes in the By-laws 
and regulations. Upon its careful study there were no deviations from the 
Constitution. 

.Article V 
Election of Fellow.s 

Section 1. A Fellow of the College shall have met the following qualifications 
and requirements : 

(a) He shall have ([ualitied and served a minimum period of three years as an 
Associate, except ui)on recommendation of the Committee on Credentials by reason 
of very special qualifications as hereinafter set forth. 

(b) He shall have graduated from a medical school acceptable to the Board 
of Regents, at least five years prior to the time of his election, and if engaged in 
practice, his professional activity must be confined to the field of internal medicine 
or a related specialty. 

(c) If he is not a bona fide teacher or permanent laboratory worker, he shall 
have been in the actual practice of internal medicine at a permanent location for at 
least three years preceding nomination for Fellowsliip. 

(d) The criteria of eligibility for election to Fellowship are bi-lateral : 

1. Detailed information concerning the candidate’s hospital and academic ap- 
pointments, with particular reference to the size and nature of the hospital service 
and tlie exact teaching responsibility; published contributions in media acceptable 
to the Committee on Credentials, with particular emphasis upon papers published 
during the period of Associateship ; personal approval by Fellows in his .territory, 
with reference to his character, ethical standing and medical activities ; evidence of 
postgraduate training and attendance upon the Annual Meetings of tlie College. 

2. He shall be certified by the recognized national board of certification in his 
particular field, where such an accrediting board exists. This regulation, however, 
shall not apply to candidates who were elected to Associateship prior to April 6, 
1940, nor to candidates from the Army, Navy and Public Health Services who were 
elected prior to and including April 1, 1944. 

Proposal 

Section 2. His name shall be proposed in writing by a Master or Fellow of the 
College from the same state, province, or territory, not an officer or member of the 
Board of Regents; he shall be seconded by another Master or Fellow from the same 
state, province or territory and endorsed by the member of the Board of Governors 
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from the state, province or territory in which he resides, or by the Surgeon General 
of the Army, Navy or Public Health Service of which he is a member, or by an Officer 
of the College or by a member of the Board of Regents. His nomination must 
be accompanied by a written statement made both by the proposer and the seconder, 
containing all of the above cited qualifications of the candidate. Further, the name 
of the candidate shall be sent to each Fellow in the candidate's locality with the 
request for comments as to the candidate’s fitness. The proposer must be prepared, 
moreover, to add such further information as may be requested by the Committee 
on Credentials. 

Successful candidates shall be so notified immediatel}’’ after their election and 
shall be urged to attend the next succeeding Convocation, when Fellowships will be 
formally conferred. The official Fellowship Certificate, signed by the President and 
the Secretary General, shall be issued following the Convocation. Acknowledgment 
of its receipt shall be made upon an official card, signed and dated by tlie newly 
elected Fellow, and returned to the Executive Secretary, to be added to the official 
College roll. 

Section 3. Proposals for direct election to Fellowship, with or without prior 
certification by the appropriate certifying board, may be made to the Committee on 
Credentials. This manner of election is an unusual mark of distinction; hence such 
candidates must be preeminent in teaching, research or clinical practice. In ad- 
vancing individuals for such consideration, the following details must be furthermore 
considered: maturity, national reputation, publications and other contributions to 
medical science and public welfare. It is obvious that the Committee on Credentials 
will exercise due discrimination in all proposals for direct election to Fellowship. 
For this reason, complete data concerning the candidate and his activities must 
accompany the proposal. 

This ruling will not be invoked for candidates who have failed of regular 
advancement from Associateship to Fellowship. 

Article VI 
(new article) 

Election of Masters 

Section 1. A special committee on Masterships will be named by the Persident. 
This committee will consist of two members from the Board of Regents, and one 
member from the Board of Governors. It will bring its nominations of Masters 
to the Board of Regents for election. 

Article VII 
(Replacing Article VI) 

Section 1. An Associate of the College shall have met the following qualifica- 
tions and requirements; 

(a) He shall hold the degree of M.D., M.B., or M.D., C.M., from a medical 
school acceptable to the Board of Regents. 

(b) If engaged in the practice of medicine, the candidate, after receiving his 
degree, shall have had at least one year of internship in an approved hospital and 
three years of graduate training in internal medicine or allied fields. One year of 
this graduate training may be spent in the basic sciences. By an alternative plan, 
instead of an organized system of graduate training such as is afforded by a resi- 
dency or fellowship, a candidate may satisfy this requirement under the preceptorship 
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of a recognized specialist approved by the American Board of Internal Medicine 
or a similar certifying Board, after conference with the Committee on Credentials. 
Such opportunities must be approved by the American College of Physicians prior 
to their acceptance in lieu of the conventional graduate training. Under no circum- 
stances can this plan be made retroactive. 

(c) I-Ie shall be a member in good standing in his local, state, provincial or 
territorial and national medical societies, except in the case of those not engaged 
in practice, such as full-time teachers, research workers, those holding official 
hospital positions, etc. 

(d) If a practitioner, he shall be licensed to practice medicine in his state, 
province or territory, and shall indicate his purpose to practice internal medicine 
from the date of his application, or be a Medical Officer in the Government .Service, 
either in the United States or the Dominion of Canada, in American or Foreign 
Service. If not a practitioner, he shall hold an official institutional position in one 
of the allied branches of internal medicine or in medical research. 

Proposal 

Section 2. His name shall be proposed on the official blank of the College 
by a Master or Fellow residing in the same state, province or territory, not an 
Officer or memijcr of the Board of Regents; he shall be seconded by another Master 
or Fellow also from the same state, province or territory, and endorsed by the 
member of the Board of Governors from the state, province or territory in which 
he resides, or l)y the Surgeon General of the Army, Navy or Public Health Service, 
of which he is a member, or in special inst.ances, by an Officer of the College or by 
a member of the Board of Regents. 

The credentials of candidates for Associateship shall be considered first by the 
Committee on Credentials, which Committee shall report to the Board of Regents 
for election or rejection. 

Successful candidates shall receive at once, from the Board of Regents through 
the Executive Secretary, an appropriate official notification of their election to 
Associateship in the College. 

Term of Associateship and Eligiwlity for Fellowship 

Section 3. Candidates so elected shall be continued as Associates for a term 
not to exceed five years. 

Such Associates shall be eligible for election to Fellowship at the end of three 
years after election to Associateship. Upon expiration of this three year period 
he shall be notified in writing by the Committee on Credentials of his eligibility for 
election to Fellowship during the next two years, provided he shall have met within 
that time the requirements necessary for Fellowship. If not elected to Fellowship 
within five years, his Associateship automatically ceases. 

Chairman Irons: Perhaps Dr. Middleton will explain to us in what respects 
this makes changes in the present By-laws. 

Dr. Middleton : The present By-laws are modified in only a few respects. 
The Committee was charged with the responsibility of clarifying the circumstances of 
certification by the American Board of Internal Medicine. There had been a 
general disapproval among the Board of GoA'ernors relative to certification being a 
prerequisite for admission to Associateship. That position was sustained unani- 
mously by the Survey Committee. It felt that while it is a great step in the evolution 
of the training of a man for Fellowship, certification should not be a barrier to his 
entrance upon the responsibilities of Associateship, which in a sense is merely a 
probationary term before the candidate advances to the maturity of Fellowship. 
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The proper implementation of the preceptorship into a system whereby the 
American College of Pliysicians could participate with the American Board of 
Internal Medicine in the recognition of exposures other than ordinary residencies 
and fellowships might be a very important link. It was suggested by Dr. Meakins 
in the American Board of Internal Medicine that these preceptorships offer to many 
young men opportunities that are at least as good as the educational outlet of a 
residency; accordingly, it was deemed wise that the American College of Physicians 
enter into a reciprocal relation with the American Board of Internal Medicine in 
recognizing preceptorship as a stage in development. 

If we are going to hold to the standards of admission to Fellowship, there should 
not be erected between the College and the American, Board — one a rating group 
and the other a qualifying group for Fellowship — such a barrier that it cannot be 
surmounted by an individual who answers one and yet, because of the strictures of 
the other, is forbidden Fellowship in the American College of Physicians. 

In effect, there are only two major changes — one hardng to do with the require- 
ment of certification by the American Board of Internal Medicine, or a similar 
certifying Board, for advancement to Fellowship, rather than to the earlier sugges- 
tion of certification as a prerequisite for Associateship ; and the second, the pre- 
ceptorial plan as implementing training for the men who perhaps prefer the 
preceptorial plan to a residency or fellowship. The small third item of change is 
purely, a geographic one — meaning that a candidate’s sponsors shall come from the 
same state, province or territory in which the candidate resides. 

: I believe provision should also be made for candidates from Mexico and Central 
American States. While it has been customary to accept candidates from any part 
of North America or any of its dependencies, there is nothing in the Constitution 
that admits it. 

Dr. Meakins: I should think that Newfoundland, Greenland and even Iceland 
would be included also in North America. The Committee will want to consider 
all tlie geographic possibilities. 

Dr. Dowden ; Mr. Chairman, I undersLand a candidate is not eligible for As- 
sociateship until three years after he has graduated. Then there is a five year 
period of Associateship during which he must qualify for Fellowship, although he 
may present his credentials in three years. There are at least six years after gradua- 
tion before he is eligible to take the examinations of his specialty Board. Conse- 
quently, the date of his eligibility for Fellowship and his eligibility to take the Board 
examinations is the same — two periods of three years each. Is that correct. Dr. 
IMiddleton ? 

Dr. Middleton : Exactly. In other words, he cannot take the Board of Internal 
Medicine examinations until five years after his first year of internship. 

Dr. Lee: Mr. President, I am going to suggest that this ought to be referred 
to the Board of Governors because that Board is a little bit closer to the incoming 
Associates and Fellows and I think before we pass upon this matter, it should be 
referred to the Board of Governors for their comments ; therefore, I move that this 
be referred to the Board of Governors for any comments that they may make and 
that it then be returned to this Board for action, but no action be taken at this time. 

. . . The motion was seconded by Dr. Stroud and carried. . . . 

Dr. Waring; I should like to discuss the matter of preceptorships in the 
American Board of Internal Medicine. Last night the Board had a very thorough 
discussion upon this matter especially with regard to the difficulty of passing judg- 
ment and approval upon men applying as preceptors. We came to the conclusion 
that because of these difficulties it would be wise to do away entirely witlT preceptor- 
ships and the unanimous decision was that as of July 1, 1947, all preceptorships 
shall end. Between now and then the Board will take no new preceptors. 
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Dr. Middleton : 1 am very sorry to hear this. I believe it to be a backward 
step, if I may say so. I dislike to see the time pass when eminent teachers and 
clinicians may have in their offices j'oung men coming into the field of internal 
medicine by reason of exposures that are highly advantageous from an educational 
standpoint. I agree, the difficulties of control are obvious. The Board had an 
earlier expedient to tell just how good these exposures proved to be by the result 
of particular training. A candidate or two from a preceptor in a community in 
which the Board was in doubt, would verj' shortly reflect the adequacy or inadequacy 
of his training when he came up for examination. I believe there are two particular 
ends, educationally, that we arc meeting here. First, the end of the men who need 
training; the inability of our educational institutions; the other end of a type of 
probationship that the man goes through as a house fellow after the earlier period, 
living in the verj”^ atmosphere of medicine, whether it is the hurly-burly daily practice, 
or the office or the clinic, that cannot possibly be replaced by the large organized 
educational program of a general hospital. 

Dr.' Waring: It has seemed to members of the American Board of Internal 
Medicine that preceptorship is becoming a matter whereby' a young man goes into 
an older doctor’s office, does much of his hack work for him, makes his night calls 
and some of his other less attractive calls and there is little actual definite supervision 
of his work. It is for that reason that the Board decided that the preceptorship plan 
is difficult of appraisal in the first place, and the number of applications as pre- 
ceptors has increased very greatly. 

Chairman Irons: The Chairman is fully in accord witli Dr. Middleton. We 
shall bow to the feeling of the Board. There simply are not the opportunities 
available in this country for all of the men who want this kind of training. I 
agree, it is tremendously difficult to evaluate these preceptorships, but just the 
same, it does seem that men with proper preceptors can get much valuable training. 

Dr. Barr: Docs this action of the Board of Internal Medicine mean that it will 
not accept training by men they' think can give training, or that the Board has 
ceased to recognize officially' and permanently a certain list of preceptors? 

Dr. Waring : The American Board has a list of 25 or 30 preceptors recognized 
to date; any young men working under these are approved, after a certain number 
of years, as meeting certain requirements of the Board. The American Board has 
carefully reviewed its list of preceptors; certain of them do not meet the require- 
ments fairly; the Board knows from personal experience that the training being 
given to some of the young men under some of these preceptors is inadequate from 
the Board’s standpoint. Because of the great difficulty in passing on all the additional 
applications of preceptors and because of certain inadequacies among the present 
list, the Board decided that the present preceptors shall function until July 1, 1947 ; 
that in the interval the Board will recognize no other preceptors; that after July' 1. 
1947, there will be no further recognized preceptors. I agree with the Ciiairman 
that there are many men that could meet these requirements, but the difficulty of 
being sure about them, the difficulty of refusing one or another doctor as a preceptor 
seems almost insurmountable. 

Dr. Meakins : Mr. Chairman, in speaking of this matter I tliink we have to be 
realistic as to where these men are going to obtain tliree years of residency in 
hospitals in North America. They may obtain it at a teaching hospital but there 
are very few who after their junior internships can go on for three years. The 
openings just don’t exist in a teaching hospital. If it is in a non-teaching hospital, 
what guarantee has the American Board of Ifiternal Medicine that just three years 
in any hospital is going to be efficient training? There are hospitals and hospitals. 
In some of them the. training is bad and it should never be accepted. Furthermore, 
some years ago we visualized that a man might go to Europe and take his training 
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tliere. This, of course, has not been possible for the last few years. Now, to make 
up for this gap, which I think is a very real gap, a good resident training in the 
hospitals of North America, we visualize the possibility of a few men taking these 
young candidates, not as slaves, not as niglit workers, but for real training. I don’t 
think the list of preceptors should be 42 ; I would reduce thai by half. 

Capt. Montgomery; Referring back to the proposed requirements for member- 
ship in the College, I invite attention to the wording of Section 1 (c) : “If he is not 
a bona fide teacher or permanent laboratory worker, he shall have been in the actual 
practice of internal medicine at a permanent location for at least three years pre- 
ceding nomination for Fellowship.” 

A strict reading of this might make it extremely difficult for any medical service 
officer. For instance, his residence is not permanent and is not of his own selection 
and the three years, if considered consecutive preceding nomination, might render his 
eligibilitj' impossible. 

Dr. Middleton ; The Credentials Committee has not interpreted this regulation 
strictly in the past with regard to medical officers, for many from the Services have 
qualified. A correction might readily be included, however. 

Dr. Martin: How about the Veterans Bureau being included in tliose changes? 

Chairman Irons: That, too, should go in. 

Ma}' we now have the report from the Committee on Fellowships and Awards, 
Dr. Francis Blake. 

Dr. Blake: The Committee on Awards received during the year 178 inquiries 
with respect to Clinical Fellowships. Of these, 51 bona fide applications were filed. 
Of these, five were withdrawn before Committee action. A preliminary screening 
reduced the number from 46 to 30 qualified applicants. Thirty were circulated to 
the Committee. Ten have been appointed as follows; 

Dr. Joseph j\I. Barker, cardiology at the University of ^Michigan, from Januarv 
9, 1946— $3,000.00. 

Norman L. Cressy, infectious diseases at Yale University, from February 1, 
1946— $3,000.00, 

John Franklin, internal medicine at Johns Hopkins Hospital, upon release from 
military service — $2,400.00. 

John B. Hickam, circulation at Emory University, from June 1946 — $2,500.00. 

John S. Hunt, infectious diseases at Vanderbilt University, from April 1, 
1946— $2,000.00. 

Albert W. Lapin, Montreal, cardiology at the University of Michigan, Emory 
University, and Massachusetts General Hospital, from May 1, 1946 — $1,800.00. 

Gordon S. Myers, cardiology at Massachusetts General Hospital, from October 
-1, 1946— $2,400.00. 

E. A. Rasberry, Jr., gastro-enterology at University of Pennsylvania, from 
July 1, 1946— $2,400.00. 

Hugh Tatlock, clinical medicine at Yale University, from September 1, 1946 — 
$3,000.00. 

Philip A. Tumultv, internal medicine at Johns Hopkins Hospital, from January 
1, 1946— $2,500.00. 

That completes the appointment of Clinical Fellows and uses the $25,000 ap- 
propriated by the College for this purpose. 

There have been 11 applications for Research Fellowships. One appointment 
was made at the December meeting, of Kenneth A. Evelyn, Montreal, to work with 
Dr. J. C. Meakins and Dr. C. Lyman Duff at the Royal Victoria Hospital. It is 
now recommended that two other candidates be awarded Research Fellowships bv 
the College. The first of these is Charles P. Emerson, Jr., of Boston. He was 
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awarded a Research Fellowship just prior to the war but withdrew from it to enter 
the Army. He has now re-applied. He proposes to work at the Thorndike Memorial, 
Boston City Hospital, under the direction of Dr. George R. Minot and Dr. William 
B. Castle, from June 1, 1946 — $2,500.00. 

Tlic second recommendation is that a Fellowship be awarded in researcii to Dr. 
Thomas S. Sappington, of New Haven, Connecticut. I-Ie is a graduate of Harvard 
Medical School, 1941. He has since that time had training at Yale and at the New 
Haven Hospital. He desires to work on nitrogen metabolism in the field of gastro- 
intestinal disease under the direction of Dr. H. L. Bockus at the Graduate Hospital 
of the University of Pennsjdvania, Philadelphia, from October 1, 1946 — $2,500.00. 

That makes three Research Fellows at a stipend of $2,500.00 each, using $7,500 
appropriated by the College for this purpose. 

I would move approval of the recommendation of tlie Fellowship Committee 
for the appointment of Drs. Emerson and Sappington as Researcii Fellows. I also 
move approval of the appointment of the Clinical Fellows as read. 

. . . The motion was seconded by Dr. Middleton and carried. . . . 

Chairman Irons: The next will be the report of the American Board of 
Internal Medicine, Dr. Reginald Fitz, Chairman. 

Dr. Fitz; Wc have had a successful year and have just completed examining 
a group of more than 200 men. O'hc work of the Board has been carried on about 
the same as usual. We arc facing practically a renovation of the Board at the 
beginning of the next fiscal year, July 1. You have already learned of the desirability 
of increasing the size of the Board. As far as we can determine from our Constitu- 
tion, it is within the power of the Board to increase its membership. We obtained 
legal advice on that point. Wc would like to have seven members from the College 
and five members from the Section on Medicine of the American Medical Association. 
Wc understand that the Board of Regents of the College will make nominations at 
its meeting on Friday of this week and the Board of Internal Medicine will thereafter 
make the elections. The financial status of the Board is satisfactory. 

Chairman Irons : This report will be received. Dr. Clough, our Acting Editor, 
will kindl}" report. 

Dr. Clough : As yet there has not been a meeting of the Committee on tlie 
Annals. I have very little that is new. So far as material is concerned, we are 
getting a larger number of articles submitted. IMany of them are still not too good; 
probably less than half of those that have been submitted are accepted. Material to 
fill the June, July and part of the August issues has already gone to the printers and 
in addition we have twenty main articles accepted for publication and about ten more 
under consideration which are likely to be accepted. This would run us for a full 
three months period beyond August. That is about as large a backlog of articles 
as it is desirable to have under present conditions, because if we postpone publication 
too long, we get the reputation of holding up articles until they are stale. We have 
tried to give priority to certain articles that seem to be of current interest and^ 
importance. 

We have an ample number of case reports for publication. Now that we have 
resumed the Annual Meetings, and shall obtain manuscripts of the papers there, we 
shall have an abundance of material from which to select. 

In accordance with the advice of the Board of Regents, we did not accept the 
proposition to publish another number devoted wholly to medical-legal articles, but 
we have accepted about five individual articles, scattering them one at a time. 

So far as promptness of publication is concerned, we have done as well as we 
could, witli the exception of the Convention number which was held up for several 
days to get the complete program. Our manuscript material has been on time. There 
is still, however, substantial delay in printing so that most of the numbers have not 
appeared until very late in the month. I do not think there is anything that the 
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editor's office can do about that. Editorials, I think, are the most difficult problems 
there are to handle; if- any members of the Board of Regents have ideas which they 
would like to incorporate in editorial form, they would be most welcome. We have 
not been able to get out book reviews satisfactorily as yet, but I think from now on 
there will be enough available men capable of reviewing a book to enable us to get out 
a reasonably large number. The only other thing that I planned to recommend to 
the Committee on the Annals relates to the salary of one of our secretaries who 
asked for a substantial increase. After consulting with the Executive Secretary of 
the College, we granted her temporarily an increase from $1440.00 per annum to 
$1800.00 per annum. I should recommend through the proper channels that eventu- 
ally this be made permanent. 

•Secretary Loveland: The last matter has been placed on the agenda of the 
Finance Committee. The recommendation was absolutely necessary to keep Dr. 
Clough’s work from being seriously interrupted. 

Supplementing Dr. Clough’s report, we are having far greater difficulties in 
getting adequate paper now than during the war. The printers have greater difficulty 
with labor in getting the Annals printed. It isn’t the fault of the Acting Editor 
or of the printers; but the fault of current postwar conditions. We think we have 
one of the best printing establishments in the country but they are experiencing 
many difficulties. 

We are experiencing difficulty in determining the quantity of the Annals to 
print. With the termination of the war and the eventual cancellation of Army and 
Navy orders for the Annals, we anticipated a slump in circulation. Quite the 
opposite is our experience. Subscriptions keep pouring in in unexpected numbers 
with the result that stock of past issues is promptly exhausted. From month to month 
we have been increasing the order to our printers, but with the shortage of paper, 
we naturally do not want large overruns. We believe by July the situation will be 
reasonably leveled so that we can more accurately estimate in advance the quantity 
required. 

Dr. Clough : I believe Dr. Pincoffs will be able to resume the editorship within 
the relatively near future. It is only recently that he has been technically discharged 
from the Army. 

Chairman Irons : The Annals have profited under j'our able editorship very 
much, Dr. Clough, and we thank you. 

Reports from other committees will be received at the next meeting of the 
Board of Regents. 

. . . The Secretary read various announcements and the meeting was adjourned 
at 4 -.45 p.m. . , . 

Attest: E. R. Loveland, 

Executive Secretary 


May 14, 1946 

The second meeting of the Board of Regents during the Philadelphia Annual 
Session was held at Convention Hall, Tuesday, May 14, 1946, at 12 o’clock noon, 
with President Ernest E. Irons presiding, Mr. E. R. Loveland acting as Secretary* 
and with the following in attendance : 

Drs. David P. Barr; James J. Waring; William D. Stroud; George Morris 
Piersol; T. Homer Coffen; Jonatlian C. Meakins; Hugh J. Morgan; Francis G. 
Blake;' James F. Churchill; Reginald Fitz; Roger I. Lee; Charles T. Stone; Walter 
B. Martin; James E. Paullin; LeRoy H. Sloan; George F. Strong; Paul W. Clough; 
Chauncey W. Dowden; C. C. Shaw, Educational Director; and, in addition. Rear 
Admiral George W. Calver (MC), USN, and Dr. William J. Kerr, a former Presi- 
dent of the College, were present as guests. 
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The meeting was called to order by President Irons, the Secretary recorded the 
roll and presented a transcript of the minutes of the preceding meeting of the 
Board which, by common agreement, were not read in toto. 

Chairman Irons: Some weeks ago, Admiral Calver, of Washington, wrote 
asking to be allowed to present certain facts which he and his colleagues have de- 
veloped with respect to the changes in the medical set-up in this country. Admiral 
Calver has brought with him certain documents and while I am sure we shall not 
have enough time to go into them very extensively, we shall be glad to listen to him 
in a brief discussion of the program, administratively. 

. . . Admiral Calver presented, at some length and with appropriate discussion, 
various bills including S. 2143 and H.R. 3293 pending before the 79th Congress in 
the House of Representatives and the Senate of the United States, dealing with 
health service plans. 'His remarks and the plans and proposals were, by request, 
removed from the record. . . . 

Chairman Irons: Our first official report will be from the Board of Governors, 
Dr. Dowden, Chairman. 

Dr. Dowden : First of all, I want to refer to combined meetings of the Regents 
and Governors. One of the last things my predecessor. Dr. William Breed, did 
before he passed on, was to send a letter to each member of the Board of Governors 
asking for his reaction to the combined Regents and Governors meeting held there- 
before in Chicago. I was much interested in the reports from the Board of Governors 
and the enthusiasm with which the various Governors answered that letter, and how 
anxious they were to have those meetings continued. 

Dr. Edward L. Bortz has been elected Vice Chairman of the Board of Governors, 
that office having been vacant since I became Chairman automatically following the 
death of Dr. Breed. 

The report from the Survey Committee was read by Dr. Lathrope, but the 
hour was drawing late, everyone was tired and it seemed very evident tlie report 
w'ould be very far-reaching and that extemporaneous discussion would get us no- 
where, so it was suggested that mimeographed copies of the report be sent to every 
Governor for study and then be discussed at the next meeting of the Board of 
Governors the following year before any report by the Governors can be made to the 
Board of Regents. 

It was suggested that it would require two years at least to make the necessary 
changes if we waited a year to discuss it and another year to allow for the change. 
The motion finally put was that these reports be mimeographed and sent to each 
Governor and they should make their own comments after studying it thoroughly and 
send them to the Chairman who in turn would report to the Regents at its autumn 
1946 meeting. There are two objections to that, as I see it. Much will be said by 
each Governor, but it is going to be rather difficult to crystallize and consolidate their 
opinions. It would be rather simple if we could have the whole discussion together 
and arrive at .some common opinion. I, therefore, doubt if my report to you in the 
autumn will have great value. I hope the Board of Regents will not act upon this 
very important resolution until we have a chance for a combined meeting of the 
Governors and Regents. This matter is entirely too important to pass upon without 
a very careful study. It has to do with the future of the College and it deserves 
a great deal of thought and deliberation. 

I have received numerous letters from time to time from members of the Board 
of Governors, but I am not going to take much of your time now for discussion. 
However, here is a short letter from Dr. Moffatt, of Montreal, who says, “There 
appears to be a considerable percentage of rejections for admission to Associateship. 
Do you not believe tliat if some grounds upon which these rejections are made are 
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better known to the Governors, without entering into personalities, that it would serve 
as a guide in selecting candidates?” Such matters are intimately connected with 
other things which should be discussed; they are intimatety associated with this dis- 
cussion of the proposals by the Survey Committee. 

. . . On motion by Dr. Paullin, seconded by Dr. Fitz, and carried, it was RE- 
SOLVED that action on the report of the Survey Committee be deferred until after 
the Regents and Governors have received mimeographed copies thereof. There 
followed discussion of the possibility of having a joint meeting of the Governoi's and 
Regents during the current week and it was determined to have the report of the 
Survey Committee mimeographed immediately and to arrange a joint meeting of the 
Regents and Governors on Wednesday, May 15, at 12 o’clock noon. The Chairman 
of the Board of Governors, Dr. Dowden, pointed out that even by having a joint 
meeting on such short notice, it probably would not be feasible to take final action 
on such short notice, but that common discussion would clarify many points. . . . 

Chairman Irons: May we have the report of the Committee on Constitution 
and By-laws, Dr. Paullin, Chairman. 

Dr. Paullin : Mr. Chairman, the Committee on Constitution and By-laws offers 
an amendment to the By-laws, Article 4, Section 2, as an added paragraph : 

“The members of the Board of Governors shall each serve for a term of three 
years and not more than two consecutive terms.” From the minutes of the Board 
of Regents, the Committee was directed to prepare a proper By-law for the above 
and this amendment would be presented for adoption at the next Annual Business 
Meeting of the College. I move the adoption of this amendment. 

Dr. Piersol: I second the motion. 

Member: I am all for the change. The more we rotate the officers, the more 
men we will get into the fold. 

Member: Could a Governor be returned to the Board again later after serving 
two consecutive terms ? 

Chairman Irons: A member could be off for awhile and then be returned to 
the Board. 

Member: Has the Board of Governors been asked about this? What is their 
reaction ? 

Dr. Dowden : It was up for brief discussion yesterday, but it is particularly 
scheduled for discussion tomorrow. Thus far most of the sound thinkers on the 
Board have been very much opposed to this resolution. In the first place, it is 
believed that the men who have attained the greatest prominence as well as the 
greatest usefulness in and to the College, have come up by way of the Board of 
Governors. I could name a great many of them, but you know them yourselves; 
practically all of them were Governors for more than six years. Probably many 
of these men would have been ineligible for the higher offices at the end of the six 
year term, for they were just then reaching their period of greatest usefulness and 
influence. I do not think the term of Governors should be over 9 years, or 3 
consecutive terms. I feel that you are penalizing the College, and while you will 
be getting rid of some oCthe older men, you are going to sacrifice some young men 
who are coming on a little later and who are going to be of great help to the College. 

. . . There followed some general discussion in which members of the Board of 
Regents participated generally. There were some who felt that the new proposal 
should not be rushed through too quickly and others who felt that the recommendations 
should be modified to provide for a maximum of three consecutive terms of three 
years each. Furthermore, it was pointed out that if this By-law were adopted, 
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the Nominating Committee would have to revise its slate of nominations for Gov- 
ernors and that tliere would not be adequate time to do this in the midst of the Gen- 
eral Business Meeting. It was also pointed out that the Board of Regents had 
originally been responsible for adopting a self-denying ordinance itself, limiting the 
terms of the Regents to two consecutive terms. Many thought that theoretically 
some limitation should be adopted to end criticism of the College being directed “by 
the same old crowd”, and that younger men ought to be given an opportunity. On 
motion by a member, seconded and regularly carried, it was resolved that this resolu- 
tion for the adoption of an amendment to the By-Laws, limiting tenure of Governors 
to two consecutive terms, be laid on the table. . . . 

Chairman Irons: Next we have the report of the Advisory Committee on 
Postgraduate Courses. Dr. Bortz, the Chairman, is not present, nor is the Educa- 
tional Director, Dr. C. C. Shaw, and we are asking the Secretary, Mr. Loveland, to 
give a report in brief. 

Secretary Loveland: Dr. Shaw had prepared a detailed report about the 
initiation of a program for the aid of veterans, the conferring of Fellowships and the 
conduct of our postgraduate course program. A part of this has already been 
covered by the report of Dr. Blake, Chairman of the Committee on Fellowships and 
Awards. In regard to our postgraduate courses, ten have been organized on our 
spring schedule and practically all of them have been over-subscribed. An outline 
of the courses is as follows: 


No. 

Dates 

Title 

Director 

Institution 

1 

(three sections) 
A — March 4-9 
B— April 8-13 
C— July 8-13 

Clinical Allergy 

F. M. Rackemann 

Mass. Gen. Hosp. 

2 

March 18-23 

General Medicine 

H. A. Reimann 

Jefferson Medical 
College 

3 

March 25-30 

General Medicine 

Charles T. Stone 

Univ. of Texas 
- School of Medicine 

4 

April 1-19 

Internal Medicine 

James H. Means 

Mass. Gen. Hosp. 

5 

June 3-8 

Metabolism and 
Nutrition 

Tom D. Spies 

Hillman Hospital 

6 

April 22-27 

General Medicine 

James E. Paullin 

Emory University 
School of Medi- 
cine 

7 

April 29-T-May 4 

Gastro-enterology 

Henry L. Bockus 

Graduate Hospital 

8 

May 6-11 

Cardiology 

Wm. G. Leaman, 
Jr.‘ 

Woman’s Medical 
College of Pa. and 
Philadelphia 
General Hospital 

9 

May 6-1 1 

Thoracic Diseases 

John Alexander 

University of Michi- 
gan Medical 

School 

10 

June 17-28 

Internal Medicine 

Stacy R. Mettier 

University of 
California 


The majority of the registrants have been members of the College. A fair 
proportion, possibly one-third, were medical officers in the Armed Services or return- 
ing veterans. A comparatively small number of non-members could be accommodated 
because of limited facilities. 

A program of 17 courses has been prepared for the autumn of 1946, but, due to 
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certain extenuating circumstances, the number will be reduced to 13, for which the 
schedule is as follows: 


No. 

Dates 

Title 

Director 

Location 

1 

Sept. 2-14 

Internal Medicine 

R. R. Snowden 

Pittsburgh, Pa. 

2 

Sept. 23-28 

Psychosomatic 




Medicine 

Franklin G. Ebaugh 

Denver, Colo. 

3 

Oct. 7-19 

Internal Medicine 

Homer P. Rush 

Portland, Ore. 

4 

Oct. 14-18 

Clinical Neurology 

Bernard Alpers 

Philadelphia, Pa. 

5 

Oct. 21-26 

Hematology 

Charles A. Doan 

Columbus, Ohio 

6 

Oct. 21 to Nov. 1 

Internal Medicine 

Wallace M. Yater 

Washington, D. C. 

7 

Nov. 4-9 

Allergy 

Robert A. Cooke 

New York, N. Y. 

8 

Nov. 4-9 

Cardiology 

Paul D. White 

Boston, Mass. 

9 

Nov. 11-16 

Gastro-enterology 

Walter L. Palmer 

Chicago, 111. 

10 

Nov. 18-23 

Internal Medicine 

Joseph M. Hay- 





man, Jr. 

Cleveland, Ohio 

11 

Nov. 25 to Dec. 6 

Internal Medicine 

J. C. Meakins 

Montreal, Que. 

12 

Dec. 2-7 

Chemotherapy 

W. Barry A\'^ood, 
7r. 

Frank Wilson 

St. Louis, IMo. 

13 

Dec. 2-7 

Cardiology 

Ann Arbor, Mich. 


It is the purpose of the Advisory Committee on Postgraduate Courses to make 
these courses more substantial and fundamental, to limit tiie number of very short 
courses and to increase the number of courses of two, three or four weeks. 

A matter that needs the approval of the Board of Regents is that of the fees 
charged for small clinical courses where the registration is very limited. This spring 
we had a series of three courses on clinical allergy, each limited to six registrants. 
Obviously, our own rates of tuition fees of $20.00 a week to members and $40.00 a 
week to non-members are totally inadequate for these small courses. The Committee 
on Postgraduate Courses and the Committee on Finance have been consulted and they 
are in agreement that we recoitimend to the Board of Regents that the tuition fees 
be increased to $40.00 and $80.00 for members and nori-members, respectively, in the 
case of purely clinical courses where the registration is limited to 12 or less. One 
member of the Committee who approved it said he did so reluctantly and, therefore, it 
is felt tliat the Board of Regents should officially pass on this matter as a principle. 

... A motion was made, seconded and regularly carried, approving the recom- 
mendation with regard to fees for restricted clinical courses with registration limited 
to 12 or less. . . . 

Secretary Loveland : Another matter in connection with the postgraduate 
courses of the College is that Dr. C. C. Shaw, who has served as Educational Director 
since November 1,. 1945, has tendered his resignation as of May 31, 1946, to accept 
another appointment. His resignation has already been accepted by the Executive 
Committee of the College, and the Secretary General, the President and the Execu- 
tive Secretary were authorized to appoint a successor, not as Educational Director 
but as an Executive Assistant to the Executive Secretary. A number of candidates 
have been interviewed and we are ready to recommend the appointment of Mr. 
Frederick Pindar to this post on June 1, but he will be unable to devote his whole 
time to the College until September 1. Mr. Pindar has been thoroughly investigated. 
He has a fine record of training and experience, his most recent work being, for the 
past four or five years, the Assistant to Dr. A. N. Richards, Vice President of 
Medical Affairs of the University of Pennsylvania. Recommendations of the most 
acceptable type have been received from many men whom you will know, such as 
Dr. Richards, himself. Dr. O. H. Perry Pepper, and various administrative officers 
of the University and others. 
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... On motion, seconded and regularly carried, the action by the President 
Secretary General and Executive Secretary in appointing Mr. Pindar. was approved! 

Chairman Irons; Is there a report from the Committee on Educational Policy, 
Dr. Lee, Chairman? ’ 

Dr. Lee : The Committee has no formal report. I sat in at the meeting of the 
Advisory Committee on Postgraduate Courses; the discussion was purely general and 
it was recognized that the immediate conditions were very transient. 

Chairman Irons: May we have a further report from the Committee on Cre- 
dentials now? 

Dr. Piersol : The Committee on Credentials held a special meeting yesterday at 
which all members were present. The Committee believes that it is necessary, in order 
to safeguard properly the interests of the College, that the present proposal form for 
admission be retained, amplified and changed as occasion arises to meet contemplated 
new requirements. 

Dr. Dowden : I move the report be adopted. 

Dr. Paullin : I second the motion. 

Chairman Irons: The matter isopen for discussion. The Chairman would like 
to see this matter very carefully considered to avoid unfavorable discussion and the 
development of prejudice among people who do not understand the origin of the 
American College of Physicians. 

. , . There followed general discussion with practically every member of the 
Board participating, many feeling that the advice and experience of the Credentials 
Committee should be followed, and an equal number recommending that questions on 
the proposal blank referring to race and religion be deleted. . , . 

Chairman Irons : May we have the report of the Committee on Public Relations, 
Dr. Lee, Chairman? 

Dr. Lee: The Committee on Public Relations met this morning. It recommends 
the adoption of the following resolution, which I move : 

Resolved, that the Fellowship dues of Dr. Henry I. Shahon, Roxbury, Massa- 
chusetts, and Dr. Jacob Jesse Singer, Beverly Hills, California, be waived for 1946 
and until their resumption of practice, this action due to present illness. 

. . . The motion was seconded and passed. . . . 

Dr. Lee (Continuing) : The Committee received two resignations and recom- 
mends the following ; 

Resolved, that tlie resignation of Dr. Newton Thomas Saxl, F.A.C.P., New York, 
New York, be accepted. 

Resolved, that instead of accepting the resignation of Dr. John A. Wentworth, 
F.A.C.P., Hartford, Connecticut, he be retained on the Roster and his dues waived 
because of ill health, the waiver to continue until his recovery and resumption of 
work. 

. . . Both motions were seconded and unanimously passed. . . . 

. Dr. Lee, continuing his report, presented a disciplinary case, that of an 
Associate of the College against whom charges had been received, including conviction 
by the Federal Government as a result of income tax evasion and other unprofessional 
conduct. After careful review and discussion, a resolution was adopted, providing 
that formal charges be instituted and action be taken in accordance with provisions 
of the By-laws of the College. ... 

Dr. Lee (Continuing the report of the Committee on Public Relations) : The 
next item in our report refers to members to be dropped for delinquency in dues of 
two or more years time. Dr. , F.A.C.P., Ukiah, California, is de- 
linquent since January 1, 1944, and answers no communications. Dr. 

Woodhaven, New York, is likewise delinquent for more than two years. 
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The provisions of the By-laws make it incumbent, upon the College to drop these 
two members from the Roster and the Committee recommends that their names be so 
dropped and I so move. 

. . . The motion was seconded and carried. . . . 

Dr. Lee (Continuing) ; The Committee has a communication from Dr. Ernest 
C. Faust, Secretary of the American Academy of Tropical Medicine, requesting that 
the American College of Physicians join with various other organizations in sponsor- 
ing a meeting in 1947, or as soon as practicable, on the general subject of Tropical 
Medicine, and that the President of the College be empowered to appoint a member 
or representative. There will be no financial obligation. The proposed resolution 
is a long one, but the Committee can see no objections to it. The resolution is as 
follows : 

“Be it resolved, that the American College of Physicians heartily endorse the 
proposal of the American Academy of Tropical Medicine that an international con- 
gress on tropical medicine and malaria be held' in the United States at an early 
date, and that the American College of Physicians join with the American Academy 
of Tropical Medicine, in petitioning the State Department of the United States gov- 
ernment to sponsor officially, and invite internationahparticipation in such a gathering 
at as early a date as is regarded as opportune, and direct the secretary of the American 
College of Physicians to formally advise the State Department of this endorsement. 

“And be it further resolved. That the president of the American College of 
Physicians is authorized and empowered to appoint a Fellow of the American College 
of Physicians to represent the American College of Physicians on a committee com- 
posed of duly authorized and appointed representatives of the Association of American 
Physicians, American Public Health Association, American Academy of Tropical 
Medicine, American Society of Tropical Medicine, National Malaria Society, Ameri- 
can Society of Parasitologists, Southern Medical Association, American Medical 
Association, American College of Physicians, American Association for the Advance- 
ment of Science, and the Section on Medical Science of the National Research Coun- 
cil, to meet on call from the president of the American Academy of Tropical Medicine, 
for organization, and in their organized capacity to assist the State Department in 
developing, promoting and holding such a congress, and the American College of 
Physicians will further give all practicable support to the realization of this project.” 

The Committee recommends that these resolutions be adopted by the Board of 
Regents, and I so move. 

. . . The motion was seconded and passed and subsequently. President David 
P. Barr appointed Dr. Joseph M. Hayman, Jr., F.A.C.P., Cleveland, as the College 
representative. . . . 

Dr. Lee (Continuing) ; Referred business from the Board of Regents. At the 
last meeting of this Board, November 18, 1945, the Board of Regents referred to the 
Committee on Public Relations a consideration of whether to extend College member- 
ship beyond North America and its possessions. The present policy is to restrict 
membership to North American countries and their dependencies and, further, to 
physicians who speak or read English. The Secretary reports tliat the reason for 
this action was due to a feeling that a man who can neither speak nor read English 
would contribute little to the College and receive but little value from his College 
membership. He would seldom attend meetings or participate in College activities. 
The College has no machinery under its present By-laws whereby candidates from 
other countries can qualify. The Committee discussed this matter at length and voted 
tliat this referred business be continued and referred to this same Committee, or suc- 
cessor Committee, for further study and adoption. The Committee feels it is not now 
the time, probably, to adopt any change in the policy, but likely in tire future there 
may be some change which would make this desirable. The Committee recommends 
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without prejudice that this item of business be continued on the agenda of the next 
Committee on Public Relations and I so move. 

. . . The motion was seconded and carried. . . . 

. . . Likewise, a motion to adopt the report as a whole was seconded and 
carried. . . . 

Chairman Irons: We will now have tiie report of the Committee on Finance 
by Dr. Lee, Chairman. 

Dr. Lee : The Finance Committee had a meeting at which the President of the 
College, the Executive Secretary and the Treasurer were present. 

1. The financial status of the College seemed to be entirely satisfactory. The 
Executive Secretary reports that the income from the Technical Exhibits will more 
than cover the expenses of this meeting. 

2. The final financial report of 1945 was published in the April 1946 issue of the 
ANNALS OF INTERNAL MEDICINE; likewise, the Auditor’s official report. I 
move that the financial report as published and the Auditor’s report be accepted. 

. . . The motion was seconded and carried. . . . 

Dr. Lee (Continuing) ; There were various security transactions since the last 
meeting of this Board. Under the By-laws the Board of Regents should give specific 
approval to changes in the Endowment Fund and, therefore, I present the Endowment 
Fund changes. 

Sales 

Endowment Fund Cost Sold For Gain 

12- 6-45 5,000 Great Northern Railway, Gen. 

Mort., Series “B,” 5 ^^s, due 1952 $4,463.45 $6,060.00 $ 1,596.55 

12- 6-45 5,000 Pennsylvania Railroad, Gen. 

Mort., Series “E,” 4 ^s, due 1984 5,013.10 6,385.00 1,371.90 

1-29-46 50 Shares Johns-Manville Corp., 

common 4,789.55 7,220.80 2,431.25 


$ 5,399.70 

Purchases 

Endowment Fund 

1-29-46 80 Shares, Ingersoll Rand Co., common $11,243.10 

1- 29-46 7,000 United States of America Savings Bonds, Series “G,” 

2 yis, due 1958 7,000.00 

2- 20-46 100 Shares, Houston Light & Power Co., common 8,837.80 

4-25-46 6,000 American Tobacco Co., 3s, due 1969 6,375.00 

4-27-46 50 Shares, American Smelting & Refining, 7%, Pfd 9,517.80 


These transactions have already taken place and I move they be approved by the 
Board of Regents. ' 

. . . The motion was seconded and carried. . . . 

Dr. Lee (Continuing) : There are also other transactions for the General Fund 
which I am now reporting for your information. 


Sales 

General Fund Cost Sold For Gain 

12- 6-45 5,000 Chicago, Burlington & Quincy 

R. R. Co., Gen., 4s, due 1958 .... $4,893.75 $5,897.50 $ 1,003.75 
12-28-45 100 Shares, Curtiss-Wright Corp., 

Class A 2,652.80 2,776.08 123.28 


$ 1,127.03 
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Purchases 

General Fund 

2- 7-46 50 Shares, Continental Can, 3 ?4s, Pfd $ 5,601.75 

It is also contemplated that the following securities shall be purchased from the 
cash receipts at the present time. One-half the bonds of the Oregon-Washington 
Railroad will be purchased for the Endowment Fund account. 




Approximate 


Annual 


Annual 

Current 


Cash 

Cash 

Security 

Dividend 

Market 

Yield 

Value 

Income 

Suggested Purchases 






$10,000 Oregon-Washington Rail- 





ROAD & Nav. First 

3s, 10/1/60 





(Call. @ 104 1/2; 
102 1/4) 

for S.F. @ 

105 3/4 

2.53% 

$10,575 

$300 

200 shs. Commonwealth 

Edison Co., 





Common 

$1.40 

‘ 36 

3.89 

7,200 

280 

100 shs. Philadelphia Electric Co., 





Common 

1.20 

30 

4.00 

3,000 

120 





$20,775 

$700 

I move the approval 

of the Board of Regents for 

these purchases, specific with 


regard to the Eiidowment Fund item. 

. . . The motion was seconded and carried. . . . 

Dr. Lee (Continuing) ; Additions required to the 1946 Budget; 

... By individual resolutions, the following additions to the 1946 budgets were 
approved, after detailed review by Dr. Lee: 

$ 300.00 Editor’s Office 

1.150.00 Educational Director’s Office (deficit to June 1) 

2.500.00 Executive Secretary’s Office. 

. . . By resolution, the report of the Finance Committee was approved as a whole. 

Chairman Irons : The Treasurer will not make a report at this time because he 
feels that the Finance Committee has adequately covered all that he would have to 
report. The next item is an announcement about exhibits. 

Secretary Loveland : I just want to ask tliat members of the Board of Regents, 
if they have time, go through our Technical Exhibits. I am dependent upon advice 
from our Committee on Exhibits, Drs. Piersol, Wolferth and Klein. Our exhibits 
are selected carefully. We want your interest and advice. The exhibits produce a 
considerable income, about $21,000.00 this year. You will see nothing in our exhibit 
that is so commonly seen at the exhibits of other medical societies. We accept nothing 
that is irrelevant to the practice of medicine. There are no cigarettes, soft drinks, 
bananas and all sorts of irrelevant items displayed at many other meetings. We try 
to keep our exhibit on a high plane in every regard. We have published a bulletin 
about the exhibits which is distributed to every registrant. I would like to have your 
interest in the exhibits because we have a long range program. Furthermore, your 
interest as Regents of the College will mean much to the exhibitors. 

. . . The meeting by resolution was adjourned. . ^ . 

Attest: E. R. Loveland 

Executive Secretary 
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May 17, 1946 

The third meeting of the Board of Regents during the Philadelphia Annual Ses- 
sion convened in Room 101, Philadelphia Convention Hall at 12:40 p.m., Dr. David P. 
Barr, the new President, presiding and Mr. E. R. Loveland acting as Secretary. The 
following were present: 

David P. Barr President 

Hugh J. Morpn President-Elect 

James J. Waring First Vice President 

A. B. Brower Second Vice President 

T. Homer Coffen ' Third Vice President 

William D. Stroud 

George Morris Piersol 

Francis G. Blake 

James F. Churchill 

Charles T. Stone 

Walter B. Martin 

LeRoy H. Sloan 

George F. Strong 

Ernest E. Irons 

T. Grier Miller 

Charles F. Moffatt 

Chauncey W. Dowden Chairman, Board of Governors 

President David P. Barr : It is a ])leasure to welcome to this Board Dr. 
Charles F. Moffatt, Dr. William S. McCann and Dr. T. Grier Miller. 

For the first business of the day, we wish to discuss the meeting place for next 
year, and I will ask the Executive Secretary' to present invitations. 

Secretary E. R. Loveland: We do not have the usual quantity of invitations, 
but it will not be necessary' to read all of the letters. We have formal invitations 
from St. Louis and from Chicago, supported by letters from the local medical societies 
and other agencies. It is obvious that we should discuss tliese two invitations, be- 
cause it is assumed that our next meeting should be held westward, for it has been 
our custom to alternate between the east and middle west. These two invitations are 
official and they are complete. 

Member: I would like to say a word for St. Louis. I know the standard of 
clinic and clinical facility arrangements would be adequate. In talking with the Con- 
vention Bureau there, however, it appears that St. Louis, at the present time, is not 
able to offer a sufficient number of hotel rooms. Recently St. Louis entertained the 
Association for die Advancement of Science. I was interested to hear from the Con- 
vention Bureau on that, and they told me they accommodated 2,500 people, but they 
explained that diey doubled them up three or four in a room, and they do not feel that 
tiiey could treat members of the American College of Physicians that way. I feel it is 
not feasible to consider St. Louis for next yea'r. 

Dr. LeRoy H. Sloan : Mr. Chairman, in consultation with the Convention Bureau 
and hotels of Chicago we have found that, at particular times, Chicago seems to be 
perfectly ideal. We have been assured that Chicago will furnish an adequate number 
of rooms for our members and gpiests. The Chicago Convention Bureau assumes 
full responsibility and has sent a representative here to talk about their facilities and 
to answer questions. 

We contacted the dean of every medical school and college, the superintendent or 
medical director of each hospital, and others that were particularly interested Jn this 
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Convention. We have received a reply from every one to whom a letter was sent, 
heartily welcoming us and promising to do everything to make the meeting a success. 

President Barr : May we have a report from the Chicago Convention Bureau ? 

Mr. Frank Power (Chicago Convention Bureau) ; We can accommodate you 
with 2,000 to 2,500 rooms, if necessary. I represent the Convention Bureau and the 
hotels as a whole. It is our plan to have one centrally located hotel in Chicago as 
headquarters, and I shall attempt to place all of your members and guests in two or 
three hotels within a block or so from the headquarters hotel. I am thinking of the 
Palmer House, the Stevens Hotel and the Congress Hotel. Regardless of what hotel 
is specified as headquarters, there are many people who prefer to stay at their favorite 
hotel when in Chicago. We can furnish you with as much, if not more, in the way 
of facilities than any other city might offer. We will satisfy you in every way pos- 
sible. 

. . . There followed general discussion and considerations about local transpor- 
tation facilities, clinic and hotel facilities and charges made by hotels for meeting 
room space. Mr. Power was of the opinion that no charge would be made for meeting 
space in Chicago. ... 

President Barr: If there are no further questions, we will call for action on the 
invitation from Chicago. 

. . . Upon motion duly made, seconded and carried, Chicago was selected for the 
1947 Annual Session. A further resolution was adopted directing that the meeting 
be held during the latter part of April, but leaving the fixing of final dates to the 
President, General Chairman and Executive Secretary, . . . 

Member : Mr. Chairman, as a suggestion the College meeting might be held the 
week preceding the meeting of the Association of American Physicians at Atlantic 
City. Many members come from the western States and if we could arrange the 
College meeting just preceding the meeting of the Association, it would facilitate 
matters, allowing our western members to come on east to the Association meeting 
without first returning home. 

... A resolution was adopted appointing Dr. LeRoy H. Sloan as General Chair- 
man of the Chicago Session. ... 

President Barr: We must elect a Secretary-General and a Treasurer of the 
' College for 1946-47. 

. . . Dr. George Morris Piersol was nominated, seconded and his reelection 
unanimously approved by resolution. . . . 

Member : Mr. President, in passing this resolution I think we ought at the same 
time to express our very deep appreciation for the wonderful things Dr. Piersol has 
done for the College for so long a time. There are no words that I can say that would 
express our gratitude to him. (Applause.) 

Dr. George Morris Piersol: I want to express my gratitude for the confidence 
placed in me. However, we cannot escape the fact that the time will come when 
some one else should take over the Secretary-Generalship. As age creeps up, one’s 
, ability slows down ; secondly, the general principle of having a perennial officer is 
not a good one for the organization. I want to tell you now, deeply as I appreciate the 
way in which you have cooperated with me over all these years, I think you should 
seriously consider the possibility and wisdom of replacing the Secretary-General with 
a younger and more vigorous man. 

• President Barr: May we have nominations for tlie office of Treasurer for 
1946-47? 

. . . Dr. William D. Stroud was nominated for reHection. Nominations 
were closed, and he was declared, by resolution, rejected as Treasurer of the 
College. ... ‘ 
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. . . President Barr proceeded with the election of the Executive Committee 
and the appointment of other Committees as follows : 

Executive Cominittcc 

David P. Barr, New York, N. Y., Cliairman 
Hugh J. Morgan, Nashville, Tenn. 

George Morris Piersol, Philadelphia, Pa. 

William D. Stroud, Philadelphia, Pa. 

Francis G. Blake, New Haven. Conn. 

James F. Churchill, San Diego, Calif. 

Chauncc}' W. Dowden, Louisville, K}'. 

Ernest E. Irons, Chicago, 111. 

James E. Paullin, Atlanta, Ga. 

Cojiifiiiltce oil Adi’crtisemeuls and Counnercial Exhibits 
George IMorris Piersol, Philadelphia, Pa., Chairman 
Thomas Klein, Philadelphia, Pa. 

Charles C. Wol forth, Pluladelphia, Pa. 

, Coi'tmittcc on the Annals of Interna! Medicine 

Reginald Fitz, Boston, Mass., Chairman — 1947 

Walter B. Martin, Norfolk, Va. — 1948 (filling out term of W. W. 

Palmer) 

Grier Miller, Philadelphia, Pa. — 1949 

Committee on Constitution and By-Latvs 

James E. Paullin, Atlanta, Ga., Chairman — 1948 
Charles F. Moffatt, Montreal, Que., Canada — 1949 
George F. Strong, Vancouver, B. C., Canada — 1947 


Committee on Credentials 

George Morris Piersol, Philadelphia, Pa.. Chairman — 1948 


LeRoy H. Sloan, Chicago, 111. — 1947 

A. B. Brower, Dayton, Ohio — 1949 

J. Edwin Wood, Jr., University, Va. — 194S' 

*Gcorge H. Lathrope, Newark, N. J. — 1947 

Wallace M. Yater, Washington, D. C. — 1949^ 


From the Board 
of Regents 

From the Board 
of Governors 


Committee on Educational Policy 

William S. Middleton, Madison, Wis., Chairman 
Francis G. Blake, New Haven, Conn. 

Hugh J. Morgan, Nashville, Tenn, 

Advisory Committee on Postgraduate Courses 


(Appointees of the Board of Governors) 
Edward L. Bortz, Philadelphia, Pa., Chairman 
Edgar V. Allen, Rochester, Minn. 

Turner Z. Cason, Jacksonville, Fla. 

Ernest H. Falconer, San Francisco, Calif. 

James J. Waring, Denver, Colo. 

Committee on Fellozoships and Azvards 

Reginald Fitz, Boston, Mass., Chairman 
T. Homer Coffen, Portland, Ore. 


* Appointed by Board of Governors to complete term of J. Owsley Manier, resigned. 
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William S. IMcCann, Rochester,- N. Y. 

Hugh J. Morgan, Nashville, Tenn. 

James J. Waring, Denver, Colo. 

Committee on Finance 

. Charles F. Tenne 3 % New York, N. Y., Chairman — 1948 
Roger L Lee, Boston, Mass. ■ . — 1947 

Charles T. Stone, Galveston, Tex. — 1949 

Committee on Nominations 

James J. Waring, Denver, Colo., Chairman — Regent 
George F. Strong, Vancouver, B. C., Canada — Regent 

Ralph A. Kinsella, St. Louis, Mo. — Governor 

Asa L. Lincoln, New York, N. Y. — Governor 

Jonathan C. IMeakins, IMontreal, Que., Canada — Fellow-at-Large 

Committee on Public Relations 

Roger I. Lee, Boston, Mass., Chairman - — 1947 

' Ernest E. Irons, Chicago, 111. — 1950 

James E. Paullin, Atlanta, Ga. — 1949 

George F. Strong, Vancouver, B. C., Can. — 1948 
David P. Barr, New York, N, Y. — Ex Officio 

Committee on Post-War Planning for Medical Service 
George Morris Piersol, Philadelphia, Pa., Chairman 
Edward L. Bortz, Philadelphia, Pa. 

Ernest E. Irons, Chicago, 111. 

LeRoy H. Sloan, Chicago, 111. 

President Barr; We have had no recent information regarding the Committee 
on Post-War Planning for Medical Service, of which Dr. Piersol is the Chairman. 
Is it an active Committee? 

Dr. Piersol ; That Committee is a group representing the College on the Central 
National Committee, which meets almost monthly in Chicago. Many groups are 
represented on the Central Committee. It is still in existence. 

Dr. Ernest E. Irons : I, with Dr. Piersol, have represented the College at 
several meetings of that Committee. The development of more activity is quite 
the feeling among most of those organizations represented. I think our College might 
A'ery well be continued, perhaps in a little different form, on this Post-War Medical 
Committee, because it will be very helpful at our next meeting. This Central Com- 
mittee is a sort of clearing house and a very important front for all medicine. It 
has been gratifying to see the amount of cooperation that has been obtained among 
these different organizations. The Committee has had, as a rule, twenty to thirty 
members in attendance, and I have been amazed at the desire and willingness of these 
people to come from all over the country. We have all kinds of problems with 
which to deal. 

President Barr; We shall continue the Committee witli Dr. Piersol as Chair- 
man, and I may later appoint another member to take Dr. Walter W. Palmer’s place, 
for he is no longer a member of this Board. 

Conference Committee on Graduate Training in Medicine 
Reginald Fitz, Boston, Mass., Chairman 
LeRoy H. Sloan. Chicago. 111. 
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Consulting Committee on Annual Sessions 

David P. Barr, New York, N, Y., Chainnan 

LeRoy H. Sloan, Chicago, 111. 

Ernest E. Irons, Chicago, 111. 

George Morris Piersol, Philadelphia, Pa. 

James E, Piiullin, Atlanta, Ga. 

C ouncil for Study, Prevention and Treatment of Rheumatic Fever 

Hugh J. Morgan. Na.shville, Tenn. 

William D. Stroud. Pliiladclphia, Pa, 

PkKsiuENT B.'Vrk: I should like to ask about tlic Council for .Stud}', Prevention 
and Treatment of Rheumatic kever, which was formed as a result of a resolution 
to appoint two representatives and to appropriate a fund of $1,000.00 by the College. 

Dr. Hugh J. ^Iorgan : I attended, as the representative of the College, a meet- 
ing of this so-called Council on Rheumatic Fever, which was sponsored by the 
American Heart Association. I am sorry to say I have no report to make, other 
than to state that the meeting was called to make plans to obtain funds, which would 
be made available for research on rheumatic fever. 

President Barr: We will leave this Committee on the books, but we shall 
expect a report on it at the next meeting of this Board. 

House Committee 

William D. Strouil, I’JiiladelpJiia. Pa., Chairman 

T. Grier Miller, Philadelphia, Pa. 

Charles L. Brown. Philadelphia, Pa. 

Survey Committee 

William S. Middleton, Madison, Wis., Chairman] From the Board of 

James E. Paullin, Atlanta, Ga. 

George Morris Piersol, Philadelphia, Pa. 

Wallace M. Yater, Washington, D. C. 

George H. Lath rope, Newark, N. J. 

American Board of Internal Medicine — ^In accordance with the report from 
the Chainnan of the American Board of Internal Medicine, the Board of Regents 
nominated the following Fellows as representatives, three of whom shall be elected 
by the American Board of Internal Medicine and their names and terms of office 
later reported back to the College : 

Ale.xander M. Burgess, Providence, R. I. 

Richard A. Kern, Philadelphia, Pa. 

William B. Porter, Richmond, Va. 

Roy W. Scott, Cleveland, Ohio 

Wallace M. Yater, Washington, D. C. 

The above elections are occasioned by tlie expiration of the term of one 
of the present ACP representatives on the American Board of Internal Medicine 
and the appointment of two additional members, bringing the total personnel of the 
Board up to twelve — five of whom will be representatives of the Section on the 
Practice of Medicine of the American Medical Association and seven of whom will ~ 
be representatives of the American College of Physicians. 

President Barr : Is there any new business ? 

Secretary Loveland: Mr. Chairman, a matter has been called to my attention 
that I would like to mention now concerning our future Annual Business Meetings. 


) Regents 

I From the Committee on 
\ Credentials 
I From the Board of Gov- 
/ ernors 
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Arranged at tlie end of the scientific session on Thursday afternoons, they are 
attended by a small number of Fellows, with the result that a comparatively small 
number participate in the administration of the College and the selection of its 
Officers. One of our new Regents made a very practical suggestion, namely, that 
the Annual Business Meeting be held during an extended intermission in the middle 
of the Thursday afternoon general session. This would insure an adequate attend- 
ance and, obviously, create a wider interest in the meeting. 

Dr. George F. Strong: At the last meeting of the Board of Regents the 
matter concerning tenure of office of Governors was tabled. I would now like to 
move that we take it off the table, so that we may reconsider it. I so move, Mr. 
Chairman. 

. . . The motion was seconded and carried. , . . 

Dr. Strong; Mr. Chairman, I have spoken to a number of Governors about 
this matter. The consensus of opinion among them is that there should be some 
limitation of the tenure of office. I would now like to move that our previous 
resolution be altered from two consecutive terms to three consecutive terms of three 
years each. 

Dr. Chauncey W. Dowuen: I second the motion. 

Dr. James J. Waring; Care should be taken to cover the fact that a good many 
of the members of the Board of Governors have already served two, three, four, 
or more, terms. Is this motion made for the purpose of allowing them to serve one 
more term after their present term? There should be a clear understanding of just 
when this rule will go into effect. 

Dr. Strong : My interpretation would be that if this passes, when a man comes 
up for reelection in the future, if he has served nine consecutive years, he is not 
eligible for reelection. 

President Barr : Probably about one-third of the Governors would be affected. 

Dr. Morgan ; I think it would be helpful to a new Governor coming into office 
if he had a year’s experience, or at least one Annual Meeting, prior to his taking 
over the responsibility of Governor. 

Dr. Strong: My supplementary thought back of my motion is that the matter 
be referred back to the Committee on Constitution and By-laws, with directions that 
tliey prepare a proper amendment providing limitation of office of Governors to three 
consecutive terms, so that formal action can be taken at the next meeting of the 
Board of Regents. 

. . . The motion was put to vote and unanimously carried. . . . 

. . . Upon motion duly made, seconded and carried, the meeting adjourned at 
1 :40 p.m. ... 


Attest; E. R. Loveland, 

Executive Secretary 
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OBITUARIES 

DR. CLYDE WALLACE KIRKLAND 

Clyde Wallace Kirkland, Ph.B., M.D., Associate of the College by virtue 
of membership in the old American Congress on Internal Medicine, Bellaire, 
Ohio, died March 25, 1946, of coronary occlusion; aged 64. 

Dr. Kirkland had been Secretary-Treasurer of the Belmont County 
Medical Society and President of the Board of Trustees of the Belmont 
County Tuberculosis Sanatorium. He was formerly councillor of the Sev- 
enth District of the Ohio State Medical Association and President of the 
Ohio Public Health Association, 1923-1924. More recently, he served on 
the staff of the Bellaire City Hospital, where he died. 

DR. GROVE P. M. CURRY 

Dr. Grove Price Mitchell Curry, an Associate of the American College 
of Physicians by virtue of membership in the former American Congress 
on Internal Medicine, Mount Kisco, N. Y., died during May, 1946. He 
was born in 1866 and thus lived to the age of eighty. In his last communi- 
cation to the College he said, “It is getting near the sailing time. Life’s 
pilgrimage has no time table.’’ 

Dr. Curry received his medical education at New York University Medi- 
cal College, graduating in 1892. For a great many years he was a member 
of the staff of the Northern West Chester Hospital. He was a member of 
the American Public Health Association, the American Medical Association 
and a Fellow of the New York Academy of Medicine. 
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SCHISTOSOMIASIS JAPONIC A: ITS CLINICAL 
DEVELOPMENT AND RECOGNITION 

By Ernest Carroll Faust, New Orleans, Louisiana 

Schistosomiasis japonica was first recognized clinically almost 100 
years ago in Japan, under the name Katayama disease/ Fifty-seven years 
were to pass before the etiological agent was discovered to be a trematode, 
which was named Schistosoma japonicum.^ This oriental disease was found 
to be related to vesical schistosomiasis, the so-called bilharziasis of Egypt, 
and to be even more closely akin to Munson’s schistosomiasis of Africa and 
of certain tropical areas in the Western Hemisphere. Ten years after the 
etiology of the disease had been established, it was demonstrated that the 
life cycle of the parasite, like that of all other trematodes, involves a mollusc, 
in this case a small, amphibious fresh-water snail.® Man and other suscep- 
tible mammals acquired the infection from wading, bathing or washing 
clothes in fresh water which was infested with the fork-tailed cercaria, the 
larval stage of the parasite that escapes from the snail. The snail, in turn, 
had become infected from the ciliated larvae which hatched from eggs of the 
parasite after the mammalian host’s stools had reached fresh water.®’ ® 

In addition to five relatively small endemic foci in Japan, schistosomiasis 
japonica was found to constitute a major disease hazard in China, including 
practically the entire Yangtze watershed and most of the coastal river valleys 
south of Shanghai.® Later it was discovered to be present in a small area 
in Formosa,® to be endemic on four of the larger islands of the Philippine 
Archipelago ® and to exist in at least one small area in Celebes.’’ Nowhere 
else in the world has the disease been demonstrated to be indigenous, most 
probably because the appropriate snails are established only in certain coun- 
tries bordering on the China Sea. 

Japanese physicians in endemic areas studied patients who almost without 
exception were repeatedly exposed to infection from early childhood to middle 

* Received for publication June 1, 1946. 

From the Department of Tropical Medicine, Tulane University, and Commission on 
^™istosomiasis, Commission on Tropical Diseases, Army Epidemiological Board, Preventive 
Medicine Service, Offi ce of the Surgeon General, tj. S. Army, Washington, D. C. 
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life or later. They suffered from hepatomegaly® or hepatic cirrhosis," 
frequently with marked ascites^®; splenomegaly,® anemia,"" appendicitis"" 
and at times Jacksonian epilepsy."® Postmortem examination demonstrated 
extensive granulomata of the bowel; nodular periportal fibrotic lesions and 
pipe-stem cirrhosis of the liver; an enlarged, firm, at times fibrotic spleen; 
granulomata of the brain, and occasional carcinoma of the liver or colon. 
In a few American and European patients in China, who were observed 
within a few weeks to months after a single, or at most only a few contacts 
\vith infested water, the cardinal symptoms and signs of 'the disease were 
urticaria, angioneurotic edema, an evening rise in temperature, eosinophilia 
and dysentery.""*’ "®- "® On the other hand, Chinese patients with multi- 

ple exposure, who consulted Western practitioners late in the disease, had 
symptoms of advanced intestinal disorders and hepatic cirrhosis."® Similar 
findings of chronic infection were reported by internists, surgeons and path- 
ologists in the Philippines."® 

Schistosomiasis japonica has until recently been almost a medical curiosity 
to all American physicians except those who have practiced in endemic areas 
in China. However, several years ago Bovaird and Cecil "" studied two 
cases in New York, one a Japanese who came to necropsy and one an Amer- 
ican youth who had contracted the disease in the Yangtze Valley, China. 
Even schistosomiasis mansoni, which parasitizes approximately 10 per cent of 
the population of Puerto Rico, has been relatively unknown to the medical 
profession in the United States. 

When American military forces invaded Leyte, P. I., on October 20, 
1944, they established beachheads on the East Shore and in the Leyte Valley, 
possibly the most highly endemic center of schistosomiasis in the Orient. 
Medical and sanitary officers were cognizant of the dangers of the disease 
and the way in which it is contracted but at the time the known ways 
of guarding against exposure were for the most part impractical, particularly 
for certain engineering companies who were under orders to rebuild bridges 
over the several riyers which empty into Leyte Gulf. During a period of 
approxirnately four to five months following invasion day a considerable 
number of troops, including both combat and service forces, acquired the 
infection. Some of the men developed very heavy infection, more were 
suffering from a moderately severe variety of the disease, while probably 
the largest number of all had mild symptoms or were temporarily asympto- 
matic. A year after the first exposure more than 1000 cases had been studied 
in Army General Hospitals in the United States, and the guess is ventured 
that a considerably larger group have thus far escaped diagnosis. 

Many of the service men who may have been exposed on Leyte before 
control measures became effective have already been discharged from the 
armed forces and have resumed their place in civilian life. It is possible 
that some of these men may eventually develop symptoms and require a 
physician’s care. Thus, it is a matter of concern that physicians in Vet- 
erans Facilities or in civilian practice be acquainted with the usual train of 
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symptoms and potential sequelae attendant on infection with Schistosoma 
japonicum. 

The Pathogenesis of Schistosomiasis Japonica 

An understanding of the clinical manifestations of schistosomiasis re- 
quires basic knowledge of the pathogenesis of the .disease from the time of 
exposure until the chronic stage has developed. Whenever the small but 
energetic fork-tailed larvae of Schistosoma japonicttm, S. mansoni or 6'. 
haematobium come in contact with human skin, as the water drains off or 
begins to evaporate the larvae drop their tails and start to bore and digest 
their way into the epidermis. Within a few minutes they are safely under the 
skin’s surface but require several hours to burrow down to the cutaneous 
blood capillaries, which they enter between the sixteenth and twentieth hour. 
Unless they are temporarily trapped in cutaneous lymph nodes they produce 
very little tissue reaction (figure 1). 

The young worms are passively transported through the chambers of the 
right heart to the pulmonary arterioles. Unlike hookworm larvae they pro- 
ceed to squeeze through the capillary net-work into the venules and thence 
are transported through the left side of the heart into the systemic arterial 
circulation. A period of approximately four days is required for passage 
through the lungs, during which time considerable eosinophilic, epithelioid 
and giant cell reaction is called forth immediately around the paths of migra- 
tion (figure 2). Furthermore, some larvae break out of the pulmonary 
capillaries and arrive at blind ends in the tissues. In addition to producing 
petechial hemorrhage they disintegrate and provoke an acute cellular infil- 
tration. , 

Most of the larvae which reach the arch of the aorta are carried through 
the thoracic artery into the abdomen, although some may enter the carotids 
and the arteries supplying the upper part of the trunk. Only those survive 
which reach the mesenteric artery and pass through the capillaries into the 
portal vein. They apparently feed for the first time after their arrival in 
the mesenteric-portal blood, which is rich in glucose. All larvae which are 
filtered out in other capillaries become foreign-body emboli and set up both 
local and systemic reactions. , At each site of infiltration a minute miliary 
lesion develops as a result of the presence of foreign protein. The degree 
of this reaction depends both on the amount of initial exposure and on the 
reactivity of the individual who has become infected. 

On reaching the portal vein the microscopic larvae pass into the intra- 
hepatic portion of the vessel, where they feed on whole blood and grow for 
approximately 16 days. During this period they are discharging an increas- 
ing amount of metabolites which cause an acute local inflammatory reaction 
in the liver and a general systemic reaction. 

Now the adolescent worms begin to migrate out to the smaller mesenteric 
veins. Schistosoma japonicum proceeds for the most part to the intestinal 
wall drained by the superior mesenteric vein; 6". mansoni to the lower 
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Plate I 
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Fig. 1. Section of skin of experimental mouse showing cross section of Schistosoma 
cercaria which has penetrated under epidermis en route to cutaneous venules. Note absence 
of tissue reaction. X 400. (Original.) 

Fig, 2. Section of lung of experimental rabbit showing pulmonary capillary and alveoli 
five days after exposure to Schistosoma infection. The migrating larvae have probably al- 
ready passed into systemic circulation. Note infiltration of eosinophiles and two giant cells 
near the capillary. X 400. (Original.) 

Fig. 3. Eggs of Schistosoma japoniciim filtering through submucous and mucous coats 
of the colon. Section from postmortem of American soldier who had been exposed to in- 
fection approximately three months previously. Note mechanical damage but relatively mild 
tissue reaction. X 83. (Original.) 
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branches of the superior mesenteric and the branches of the inferior mesen- 
teric vein, and S. haematobium through the inferior mesenteric and the 
pudendal or hemorrhoidal anastomoses to the vesicle venules. The time 
involved for these migrations is roughly related to the respective distances 
from the intrahepatic portal vessel : for 6'. japonicmn this requires from one 
to two weeks ; for 5'. mansoni, three to four weeks, and for 5’. haematobium, 
seven to nine weeks. Soon after their arrival in the sites of choice the worms 
become sexually mature, mate and the ‘females are ready to oviposit. 

Egg-laying is accomplished while the delicate female, with her anterior 
end directed towards a capillary, is held in position in a venule by a male. 
The egg is considerably larger than the normal diameter of a small venule, 
so that several eggs typically layed one behind another cause a distention 
at each site where an egg becomes lodged, with intermediate constrictions 
between the eggs. Thus, congestion of blood occurs in the capillaries and 
arterioles blocked by the eggs. Complete embryonation occurs within a 
short time after the eggs are deposited. Each egg now contains a ciliated 
larva which is already secreting a viscous lytic fluid that oozes through 
minute pores in the egg shell and on contact weakens the wall of the venule. 
The congestion of blood in the capillaries and arterioles and the digestive 
ferment secreted through the egg shell, together with the characteristic 
muscular contraction of the wall of the intestine (or bladder), combine to 
cause rupture of the blood vessel and escape of the eggs in small pools of 
blood. Before long a considerable proportion of these eggs are filtering 
through to the lumen of the intestine (or bladder) (figure 3), to be evacuated 
in a dysenteric stool {S. japonicam, S. mansoni) or in small flecks of blood 
and cellular detritus in the urine (6'. haematobium) . 

Egg-laying continues unabated during the long life span of the worms. 
Before many weeks have elapsed some of the eggs have become temporarily 
lodged in the submucous and muscular coats of the organ, with the develop- 
ment of an enveloping pseudo-abscess, which at times may be expelled from 
the bowel wall in toto but more frequently ’becomes transformed into a 
pseudo-tubercle. Soon thereafter in schistosomiasis mansoni, and to an even 
greater extent in schistosomiasis japonica, some eggs escape into the larger 
mesenteric venules. These are carried into the liver, where they filter 
out periportally and soon become centers for pseudo-tubercle formation 
(figure 4). Others are diverted into collateral venus circulation and may 
reach the lungs, where they provoke similar tissue reaction (figure 5) ; or 
they may get out of the closed venous circulation and come to lodge in cu- 
taneous arterioles (figure 6) or in cerebral vessels (figure 7), 

In a few months thousands of eggs may be deposited by a single female 
Schistosoma japonicum. More and more they are permanently trapped in 
the tissues and become centers of fibrous encapsulation. As a result the 
intestine loses its vital tissues and develops papillomata and cicatrices, and 
the liver becomes transformed from an enlarged, inflamed organ into one 
with periportal fibrosis. With increased embarrassment of blood flow 
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Plate II 
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Fig. 4. Egg of .S’, japonicum containing mature larva which has infiltrated periportally 
into liver tissue. Note rays of mucoid material which has been secreted by larva and is 
exuding through tlie egg shell, together with inflammatory reaction around egg. From the 
same case as figure 3. X 300. (Original.) 

Fig. S. Egg of .S’, japonicum containing mature larva which has_ infiltrated from a 
pulmonary arteriole into the parenchyma. Note streaming rays of mucoid material and cel- 
lular reaction around egg. From the same case as figure 3. X 400. (Original.) 
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Plate III 



Fig. 6. Egg of i". japonicuin which has escaped from a cutaneous intercostal arteriole, 
with marked cellular infiltration into the area. X 200. ( Photomicrograph from section of 

biopsied specimen, courtesy of Major H. M. Fishbon, M. C.) 

Fig. 7. Pseudotubercle formation around egg of S. japonicum in granuloma removed 
surgically from right temporo-parietal area of patient who had been exposed on Leyte, P. I. 
Mallory stain. X 400. (Original from section provided through courtesy of Major I. 
Joshua Spiegel, M. C.) 

Fig. 8. Mature viable egg of S. japonicum recovered from stool of patient on Leyte, 
P._I. X 450. (Photograph by 3rd Photographic Unit, Army Medical Museum for the Com- 
mission on Schistosomiasis.) 
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tlirough the liver an attempt is made to care for the return of visceral blood 
through collateral circulation. Tiie spleen becomes passively congested, in- 
creases greatly in size and develops a certain amount of fibrosis. The super- 
ficial abdominal veins also become greatly distended, while in many late 
chronic cases ascites results. The increase in the mass of the intestines and 
the spleen pushes the diaphragm upwards and decreases intrathoracic volume. 
The lesions resulting from malnutrition atid systemic intoxication become 
increasingly prominent. 

The Developing Symptoius a.vd Signs in Schistosomiasis Japonica 

During the biological incubation period, from the entry of tlie larval 
worms into the skin until they have matured and egg-laying is about to begin, 
the symptoms and signs of the disease are due primarily to the intimate 
contact of the parasites and their metabolites with the tissues in the immedi- 
ate vicinity of the blood vessels through which the worms are migrating or in 
which they are temporarily lodged. In addition, the systemic absorption of 
the by-products account for the more generalized allergic manifestations. 

A needling local pain may or may not attend the rapid penetration of the 
microscopic organisms into the skin but there is seldom an associated der- 
matitis. During the somewhat longer period when the larvae are squeezing 
through the pulmonary capillaries, and presumably even to a greater degree 
when some of them escape into the alveoli, there is bronchial irritation, 
with an unproductive cough or at times with a discharge of small flecks of 
dry mucus. There appears to* be no special symptom associated with the 
passage of the larvae through the mesenteric capillaries but those which 
become lodged as foreign protein emboli in other viscera may be responsible 
for a relatively early urticaria. 

The growing worms in the intrahepatic portal vessel gradually produce 
inflammation of the liver, with resultant pain in the upper right abdominal 
quadrant under the costal margin. About the third or fourth week fol- 
lowing exposure this organ typically becomes palpable on deep inspiration 
and pressure over the area elicits acute pain. Meanwhile the adolescent 
worms are migrating towards the bowel wall and their activity causes a 
feeling of general abdominal fullness and discomfort. The irritation to the 
intestinal wall produces a mucus diarrhea which is prodromal to the symptoms 
initiated by egg deposition. In this terminal stage of the incubation period 
by-products of the parasites are swept back in portal blood into the liver, 
which now becomes more acutely tender and continues to increase in size. 
It is firm but has a smooth surface and rather sharp edges. 

The systemic manifestations during the latter part of the incubation 
period are those resulting from the cumulative absorption of the worms’ 
metabolites. There are gradually increasing malaise, anorexia, nausea 
and possibly vomiting. Rather frequently stiffness and aching develop in 
the joints and muscles, or along nerve tracts, especially in the region of the 
neck, back and legs. The patient may wake up in the morning with intense 
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giant urticaria, an associated edema involving the subcutaneous tissues and 
mucus membranes, or with a suggestion of angioneurotic edema, whereas the 
night before there had been no evidence of an allergic condition. Moreover, 
dermatographia is relatively characteristic at this time. Transient areas of 
dullness and rales in the lungs, due to local edema, are revealed by percussion 
and auscultation. Also characteristically there is an elevation of temperature 
late every afternoon, a drenching sweat during the night and an afebrile but 
weakened state the next morning. For the first time the patient realizes 
that he is really sick. 

Blood studies at this stage will show no essential change in the red cells 
but usually a leukocytosis with conspicuous eosinophilia. 

The type of case which has been used as an illustration is that of an 
average adult with moderately heavy, single exposure. Much of the data 
relating to the earlier part of this stage have b.een obtained from questioning 
patients somewhat later in the disease, since they are not likely to have 
symptoms sufficiently severe to consult a physician until the prodromal period 
arrives or the acute stage is precipitated. Moreover, a physician is not apt 
to suspect schistosomiasis during this period unless he has had considerable 
experience in an endemic area. He is much more likely to consider amebi- 
asis, malaria or infectious hepatitis as possible diagnoses. Even if a diag- 
nosis of schistosomiasis is entertained, it cannot be confirmed until eggs are 
recovered from the stool. 

Several successive exposures or a single massive exposure have probably 
accounted for the few fulminating infections in American military personnel 
which have ended fatally. On the other hand, infection may be so light 
as to be undetected clinically during the earlier stages and may be picked up 
only after careful stool examination or following some complication. 

The second period in the disease is ushered in with egg deposition, 
which usually begins four to six weeks after exposure. The local and 
systemic manifestations resulting from irritation caused by the worms and 
their metabolites continue unabated. Now, however, the irritating effects 
of the eggs assume the leading role as they escape from the venules and filter 
into the intestinal canal. Traumatic injury to the entire bowel wall, 
especially the ileum and cecum, provokes hyperperistalsis and tenesmus. 
The stool may contain more blood and mucus than fecal material, may be 
unformed and jelly-like in consistency or it may be formed with streaks or 
clumps of blood and mucus on the outside of the feces. The entire bowel 
is usually painful and tender. Frequently the appetite and digestion are poor. 
The patient now experiences considerable loss in weight and his quotidian 
evening fever persists. He is acutely ill and is compelled to take to his bed. 

Physical examination reveals a liver which extends several fingers below 
the costal margin and a spleen which has become palpable. After complete 
rest from two to three weeks or longer the patient feels much better and 
his fever has at least partially subsided. However, when he gets up and 
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attempts physical exertion the intestinal lesions break down and an exacer- 
bation of acute symptoms occurs. 

Throughout this period there is a continued leukocytosis with pronounced 
eosinOphilia, at times as much as 90 per cent of the total white count. If 
the dysentery has been a prominent symptom, some degree of anemia may 
be expected. 

Patients with moderate exposure may begin to exhibit abdominal tender- 
ness and pain almost as soon as do the more heavily infected ones, but more 
frequently these symptoms are slower in developing in the lightly infected 
individuals and may reach clinical grade as late as 10 to 12 weeks or more 
after exposure. On the other hand, there is some indication that certain 
individuals with rather mild exposures may react out of all proportion to the 
number of worms which they harbor, while others with a relatively heavy 
worm burden have surprisingly mild manifestations. 

During this active stage the disease can be diagnosed by the recovery 
and demonstration of the characteristic eggs (figure 8), which are unequally 
distributed in the stool and are most likely to be found in masses of blood- 
tinged mucus. Even though each female worm of Schistosoma japonicim 
lays many more eggs per day than does S. mansoni, these eggs may be too 
few to detect by direct fecal films, so that concentration technics must be 
employed. Members of the Commission on Schistomiasis of the Surgeon 
General’s Office have found that sedimentation of five-gram amounts of 
stool in 0.5 per cent glycerinated water, followed by the examination of 
three cover-glass preparations of the sediment, provides a high degree of 
assurance of egg recovery from stool specimens containing very few eggs. 

In addition to stool examination, pinpoint nodules or distended blood 
capillaries may at times be visualized by proctoscopy Just above the junction 
of the sigmoid colon and rectum. Removal of specimens of these lesions 
for direct microscopic observation or section (figure 9) at times provides 
valuable confirmatory evidence of the disease and occasionally is positive 
when stool examination is negative." 

The chronic stage of the disease is already well under way before the 
active period of egg extrusion subsides. Thus the symptoms resulting from 
fibrosis are gradually developing while the patient is still suffering from acute 
inflammation of the liver, diarrhea or dysentery and systemic intoxication. 
Gradually, almost imperceptibly, the liver begins to shrink as the miliary 
fibrotic processes around infiltrated eggs increase in numbers. On physical 
examination the organ feels hard and usually has millet-seed nodules on its 
surface. Pressure evokes less pain than at an early stage. 

The greatly enlarged spleen, which may extend to the umbilicus or into 
the lower right abdomen, is firm and exquisitely tender. There is consider- 
able thickening of the coils of the small bowel, while the transverse colon 
gives the impression of irregular enlargement and thickening. As a result 
of the infiltration of eggs into mesenteric lymph nodes, there may be a 
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Plate IV 



Fig. 9. Nest of S. japouicuin eggs in section of biopsied nodule from sigmoid colon. 
X 400. (Original from section provided through courtesy of Lt. Col. Stuart W. Lippincott, 
M. C.) 

Fig. 10. Shell of 5". japonicum egg and active foreign body reaction in section from 
cerebellar granuloma removed post mortem from American veteran. X 400. (Original from 
material provided through courtesy of Dr. W. L. McNamara, Elmhurst, Illinois.) 
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mesenteric binding which tends to separate the abdominal viscera into an 
upper and lower portion. The greatly increased abdominal mass pushes 
the diaphragm upwards, with corresponding decrease in the size of the pleural 
cavity. Moreover, some reduction in pulmonary function probably results 
from the infiltration of eggs in the pulmonary parenchyma. On slight 
exertion there is pronounced dyspnea'. 

• Generalized abdominal discomfort together with increased digestive 
dysfunction provides the basis for the dyspeptic condition and the asthenic 
state. Because of fibrotic scarring of the colon, intestinal stenosis or the 
development of papillomata, the function of the large bowel is greatly im- 
paired. The elimination of feces becomes irregular, with alternating con- 
stipation and diarrhea. At times the infiltration of eggs in the wall of the 
appendix may provoke an acute appendicitis. Rarely there may be prolapsus 
recti. Carcinoma of the liver or rectum occasionally develops. Portal 
obstruction, due to stenosis in the portal venous circulation or to the presence 
of masses of parent worms which become lodged in a main afferent branch, 
results in ascites. 

During this chronic stage the blood picture shows a decrease in the 
number of neutrophiles. There is usually a persistent eosinophilia, and a 
characteristic lymphocytosis. Some degree of anemia is now invariably 
present. 

This portrayal of the chronic stage is again that of the average patient. 
Natives in endemic areas usually give a history of multiple exposures, so 
that it is difficult to distinguish between those of their symptoms which are 
due to chronic lesions and those of more recent origin. In any case the 
advanced chronic condition may be expected to develop in about five years 
or less after first exposure. If the infection is light the complaints of the 
patient may be restricted to vague abdominal discomfort and digestive upsets, 
which are precipitated by physical exertion, alternating with periods of 
moderate quiescence. In general, it may be stated that for the same amount 
of infection the symptoms are more severe in schistosomiasis japonica than 
they are in schistosomiasis mansoni and that clinical evidence of chronicity 
develops considerably earlier in the former infection. 

Diagnosis of the chronic stage of the disease lies specifically in the same 
methods as are employed for the acute stage, namely recovery of the eggs. 
However, the eggs evacuated in the stool at this stage are fewer in number, 
are discharged with less regularity and are. frequently immature or degen- 
erate. Laboratory examination should always include sedimentation of at 
least one stool specimen.-^ Probably proctoscopic biopsy will be even more 
useful now than during the earlier stage of the disease. The intradermal 
reaction with schistosome antigen should be positive,"- while tests demon- 
strating increased serum globulin will add strong presumptive evidence of 
schistosomiasis. Clinically the condition must be differentiated from hepatic 
cirrhosis of other etiologies. 
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Complications Resulting from the Lodgment of Schistosoma 

Eggs in Ectopic Foci 

In the Japanese literature on schistosomiasis there are numerous refer- 
ences to neurological complications, especially Jacksonian epilepsy.^^ In a 
series of 39 Chinese cases Chu reported one with Jacksonian epilepsy and 
one with hemiplegia. In American patients who contracted the disease on 
Leyte, P. L, Thomas and Gage“® reported two with neurological lesions. 
Three others were demonstrated to the writer by Dr. James Bordley, 3rd, at 
the time he was Commanding Officer of the 118th General Hospital on Leyte. 
One of these had weakness of the muscles of the left arm, with-positive 
Hoffmann reflex, and transient weakness of the muscles of the left leg and 
left side of the face. A second -patient had flaccid paralysis of the left arm, 
with positive Hoffmann reflex, right ankle clonus and exaggerated reflexes 
of the right leg. The third patient, who first developed neurological symp- 
toms six and one-half months after exposure, manifested marked weakness 
of the muscles of the left side of the body, numbness of the left side of the 
upper lip and of the left third, fourth and fifth fingers. From time to time, 
particularly after slight exertion or mild excitement, he exhibited Jacksonian 
seizures of short duration. 

Several additional clinical cases of neurological complications of schisto- 
somiasis have been seen in American Army hospitals both overseas and in 
the United States. Reports on one of these patients and a diagnosis made 
post mortem by the writer on another case will be briefly presented. 

Clinical Ca^c. (Clinical data and specimen furnished through courtesy of Major 
I. Joshua Spiegel.) On March 27, 1945, approximately four and a half months after 
arrival on Leyte, a coast artilleryman, without previous illness, developed a convulsive 
seizure. The next day there was a second attack preceded by an olfactory aura.. 
From that time he exhibited classical symptoms and signs of a tumor in the right 
temporo-parietal area, with markedly unilateral choked optic disc. Spinal fluid re- 
vealed no abnormalities and repeated stool examinations were negative for parasite 
objects. He was shortly thereafter evacuated to a General Hospital in the United 
States. On May 23, 1945 he was operated on and a granulomatous mass about the 
size of an apple was removed from under the right temporo-parietal bone. Following 
the operation the patient made an uneventful recovery and there was marked improve- 
ment in his left hemiparesis. Section of the tumor mass revealed numerous pseudo- 
tubercles around infiltrated eggs of Schistosoma japonicum, which the writer was 
able to confirm on consultation (figure 7). Schistosomiasis had not been suspected 
until the microscopic slide was examined. 

Autopsy Case. (Data and specimen furnished through courtesy of Dr. W. L. 
McNamara, Elmhurst Community Hospital, Elmhurst, Illinois.) The subject had 
been in New Guinea ’and the Philippines for two and one-half years and was dis- 
charged on October 20, 1945. He had dengue and benign tertian malaria while over- 
seas, but had not suffered from dysentery. Shortly after his discharge he com- 
plained of dull frontal and occipital headache and dizziness, for which he did not 
seek medical care. He continued to work until five days before his death. On No- 
vember 25, 1945 he suddenly became comatose. The family physician was called and 
made a tentative diagnosis of cerebral malaria. The patient died a few hours 
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later. Autopsy of the brain .alone was permitted. A granulomatous mass about 5 
cm. in diameter was found in the lateral portion of the cerebellum, which was de- 
scribed as “pearly gray with numerous small foci of softening. It was unencapsulated 
but the overlying pia mater was thick and nodular.” Sections of the lesion were sent 
for diagnosis to the writer, who found numerous eggs of S. japonicmn within pseudo- 
tubercles (figure 10). 

In addition to the neurological lesions which have developed in American 
troops, at least one had cutaneous lesions, first in the abdominal skin and 
later in the intercostal spaces. Biopsy of these lesions revealed typical 
viable eggs of S. japoniaim (figure 6). Similar ectopic locations of the 
eggs have been reported recently from four British soldiers in Nigeria who 
had acquired 6*. haematobium and 5. mansoni infection, 

Comment anc Summary 

As a result of exposure of American troops on Leyte, P. I., opportunity 
has been provided for the first time to carry out clinical investigation on a 
considerable number of patients during the early stages of schistosomiasis 
japonica. These studies have confirmed and materially enhanced the rela- 
tively isolated observations on these stages of the disease previously made by 
investigators in China and elsewhere. The symptoms, signs and physical 
findings have been somewhat easier to interpret in American military patients 
than in infected natives, because the disease was contracted within the limits 
of a few months as contrasted with repeated exposure over a period of years 
in native patients. Under these relatively ideal conditions for clinical 
investigation the manifestations have been found to vary qualitatively and 
quantitatively in different patients, owing to the amount of infection, the 
reaction of the patient and possibly other, unknown determinants. 

There are few clinical landmarks which are in themselves definitely 
suggestive of schistosomiasis during the prodromal and acute stages, so 
that diagnosis is relatively hazardous unless there is a definite history of 
bathing, swimming or otherwise utilizing raw fresh water in a known en- 
demic focus of the disease. The demonstration of the eggs of the parasite 
constitutes the only known method of specific diagnosis. This requires 
experience, skill and at times repeated examinations on the part of the lab- 
oratory worker. Inexperience has been responsible for incorrect diagnosis 
and has subjected persons to unnecessary treatment and the anxiety attendant 
on the belief that the disease had been contracted. Likewise, inexperience 
has undoubtedly been responsible for failure to find eggs of the parasite 
when they were probably present in scant numbers in the stools of individuals 
complaining of vague abdominal symptoms. 

Physicians who have been in charge of patients suffering from schistoso- 
miasis are not likely to forget their experience. Those who have not had 
this opportunity should consider the possibility of this disease in veterans 
who were on Leyte or elsewhere in endemic foci in the Orient and have 
returned to civilian life. 
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AMEBIASIS OF THE LIVER: CLASSIFICATION, 
DIAGNOSIS AND TREATMENT * 

By Gerald Klatskin,-)- M.D., New Haven, Connecticut 

Introduction 

Amebiasis of the liver is a disease of considerable interest and im- 
portance. Its protean clinical manifestations make it a difficult diagnostic 
problem at times, but early treatment has such an important bearing on prog- 
nosis that its prompt recognition is important. Unfortunately, most reports 
have emphasized the clinical picture of amebic abscess, usually a late mani- 
festation of the disease, so that many cases go unrecognized and untreated. 

Numerous studies ^ have established the fact that amebiasis of the colon 
is a relatively common disease in the United States. The incidence is even 
higher in tropical and subtropical areas, where sanitation is notoriously bad. 
Surveys among American troops serving in India have revealed infection 
rates between 20 and 40 per cent.' Obviously) amebiasis is going to be an 
increasingly important problem when troops serving in heavily infected 
areas return to this country. 

The incidence of liver involvement in amebiasis is not known precisely, 
but there is good evidence to indicate that it is considerably higher than is 
generally recognized. Autopsy studies have invariably demonstrated a 
higher incidence than clinical studies. In a large series of amebic dysentery 
cases collected from the literature ^ the liver was affected in 36.6 per cent of 
the autopsied cases and in only 4.86 per cent of the clinical cases. In 
Payne’s ® recent report the liver was involved in 56.7 per cent of 1000 
clinical cases of amebic dysentery. 

Recent studies have emphasized the early lesions of amebic infection of 
the liver. Palmer * was able to demonstrate these in 18 out of 19 cases of 
amebic dysentery coming to autopsy. The marked disparity between the 
number of cases diagnosed clinically and the number found at autopsy would 
seem to indicate that clinicians are not sufficiently familiar with the mani- 
■ festations of this disease. This is especially true with regard to the early 
phases of the disease about which comparatively little has been written. 

Surgical drainage was, for a long time, the treatment of choice in amebic 
liver abscess, but it was always attended by a disastrously high mortality 
rate. By the introduction of emetine therapy and, later, closed aspiration, 
Rogers was able to reduce the rate to very low levels.®' ® Today the com- 
bined use of emetine and aspiration is the most widely accepted form of 
treatment.^’ ^ Rogers found emetine alone very effective in the pre-sup- 

* Received for publication October 12, 1945. 
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purative stage of amebic hepatitis, but felt that aspiration was usually in- 
dicated where a frank abscess had developed/ In a few instances, however, 
emetine alone has proved effective in such cases/’ ” 

The following report summarizes personal observations made in 69 cases 
of amebiasis of the liver studied in two United States Army hospitals in 
Bengal, India, from May 1943 to February 1945. During that period there 
were 14,688 admissions and of these 748 were discharged with the diagnosis 
of amebiasis. The liver was involved in 9.2 per cent of the latter. The 
records of seven patients transferred to the United States were not available 
so that the clinical data are based on 62, cases. The results of treatment, 
however, are known in all 69 cases and have been analyzed. 

The purpose of this paper is to present a classification of amebiasis of the 
liver, based on a detailed analysis of its clinical manifestations and the known 
facts about its pathology, in the hope that it may simplify diagnosis, and to 
demonstrate the effectiveness of emetine therapy without aspiration. 

Classification 

Soon after our first encounters with amebiasis of the liver in India, it 
became apparent that many of our cases failed to fit the usual clinical picture 
of amebic liver abscess described in standard texts. A perusal of the scanty 
literature available to us revealed that types of liver amebiasis other than 
abscess had been described, but that very little emphasis had been placed on 
the diagnostic and therapeutic implications of their differentiation. 

A consideration of its pathogenesis corroborates the view that there are 
several distinct types of liver amebiasis. In the evolution of the well de- 
scribed abscess, the liver goes through a number of stages which, when they 
proceed slowly enough, may be differentiated clinicall}’. The destructive 
effects of Eiitameha histolytica, leading to abscess formation, are accom- 
panied by reparative processes, so that the disease may progress at varying 
speeds, may halt at any stage or may even regress. The balance struck 
between these two opposing forces will depend on host immunity, the num- 
ber, distribution, and virulence of the parasites and possibly on the effects of 
alcohol, trauma and bacterial infection.^ 

Eiitamebae histolytica reach the liver by way of the portal vein from a 
focus of infection in the bowel wall.^’^® There they lodge in the smaller 
radicles of the portal system. By their lytic action the amebae break through 
the walls of the veins and invade the connective tissue of the portal triads and 
then the parenchyma, where they produce small areas of liquefaction necrosis 
bordered by a thin meshwork of fibrinous strands and minimal round cell in- 
filtration. The destructive process extends concentrically by invasion of 
amebae along open veins, by the coalescence of multiple small lesions and by 
infarction due to thrombosis of contiguous intrahepatic portal veins. This 
leads ultimately to the formation of the typical single amebic abscess. When 
amebae reach the liver in large numbers and are widespread, multiple ab- 
scesses may be produced. Grossly, early liver abscesses may be quite small 
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and solid. Later, they become gelatinous and finally are filled with charac- 
teristic reddish-brown fluid which contains little if any cellular exudate. 
The acute abscess has no capsule and may extend so rapidly it ruptures into 
neighboring structures. In the more slowly developing abscess a thick 
fibrous capsule is produced which limits further extension. 

Rogers points out that most of the amebae reaching the liver become 
engulfed in thrombosed interlobular veins and undergo degeneration before 
they can escape the vessel walls. The process gives rise to a congestion of 
the liver which can be detected clinically and to which Rogers has given the 
name pre-suppurative amebic hepatitis. 

In a study of 19 cases of amebic dysentery coming to autopsy, Palmer * 
found a patchy increase of portal connective tissue in 18. These findings 
were associated to a variable extent with proliferation of the bile ducts, 
lymphocytic and monocytic infiltration of the portal areas, mid-zonal fatty 
degeneration and increased pigment in parenchymal and Kupffer cells. He 
believes this patchy fibrosis represents the healed stage of multiple small 
amebic abscesses. 

The concept of a pre-suppurative stage of amebic hepatitis was not 
entirely new when Rogers introduced it, as Chevers and Maclean had used 
ipecacuanha in tropical hepatitis to prevent abscess formation as early as 
1886, even before the etiology of the disease was known. Rogers, however, 
was the first to describe it accurately, and to demonstrate the efficacy of 
emetine therapy. Later he pointed out that pre-suppurative hepatitis occurs 
in acute and chronic forms. He found it impossible to differentiate the acute 
form from multiple small amebic abscesses clinically, but felt it was of no im- 
portance since both responded equally well to emetine therapy.® 

Both clinical and autopsy studies have established acute and chronic 
forms of amebic liver abscess. Berne has pointed out that, although text- 
books and literature from the Orient stress the chronic form, 58 per cent of 
the cases he found in Southern California were acute. Of the frank ab- 
scesses reported in the present study, all were of the acute type. There is 
reason to believe that the great preponderance of the chronic form in the 
Orient is related to the inadequacy of medical facilities there and to the failure 
of patients to report symptoms early. ' 

In analyzing the 62 cases presented in this report it was found they fell 
into four distinct groups which were readily differentiated clinically ; 


Acute amebic liver abscess 7 cases 

Acute amebic hepatitis 16 cases 

Subacute amebic hepatitis 32 cases 

Chronic amebic hepatitis 7 cases 


There were no cases of chronic amebic abscess. The acute, subacute 
and chronic amebic hepatitis cases fell into the corresponding groups of pre- 
suppurative hepatitis described by Rogers, but it was deemed advisable to 
drop the term "pre-suppurative” since one could not say with certainty that 
miliary abscesses or even larger central abscesses did not exist, especially in 
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the acute hepatitis group. Rogers ® suggests that leukocytosis which does 
not decline appreciably or disappear after one week of emetine therapy in- 
dicates the presence of an abscess. This point of differentiation was found 
to' be unreliable in our experience. Leukocytosis subsided in less than a 
week in several cases of frank abscess, and persisted for longer than a week 
in many cases of very mild subacute amebic hepatitis. 

The acute abscess cases were characterized by liver pain, high fever and 
frequently by cough. A definite mass was demonstrable in the liver either 
by palpation or by roentgen examination in every instance. The right lobe 
of the liver was generally enlarged and exhibited compression tenderness. 
Abnormal pulmonary findings were frequent. Marked leukocytosis with 
only slight increase in the percentage of polymorphonuclears was the rule. 

The acute hepatitis cases resembled the abscess cases except that no mass 
could be demonstrated in the liver, liver pain and cough were less common, 
diarrhea and cramps were more common and leukocytosis was less marked. 

The subacute hepatitis cases differed markedly from the others. Only 
half of them complained of liver pain. Many were admitted because of diar- 
rhea and cramps and were found to have enlarged tender livers. Fever was 
inconstant and when present was low grade in character and intermittent. 
Cough and abnormal pulmonary findings "'^re unusual. Leukocytosis oc- 
curred infrequently and when present was iMjally mild. 

In contrast to the first three groups of' cases, in which symptoms were 
usually present for less than 10 days, the chronic hepatitis cases were ad- 
mitted with liver pain of long duration, ranging from two to 12 months. 
As in the case of subacute hepatitis,^4ever and leukocytosis were inconstant. 
Diarrhea was fairly common and cough and abnormal pulmonary findings 
occurred occasionally. 

Although it must be admitted that the classification outlined is open to 
question since small centrally placed abscesses could not be excluded in the 
hepatitis groups, the detailed analysis of the data will demonstrate clear-cut 
clinical differences between them. It must be remembered that cases in one 
group may advance or regress to another, either as a result of treatment or 
spontaneously under the influence of factors already discussed. 

Classifying these cases makes for a better understanding of the under- 
lying pathology, calls attention to the less commonly recognized forms of 
the disease and gives some indication of the amount and type of treatment 
required. 

The following case histories will illustrate each of the groups mentioned : 

Case Reports 

Case 1. Acute Amebic Abscess of the Right Lobe of the Liver {Figure 1). 

History. A 47-year old officer was admitted to the hospital on September 4, 1943, 
complaining of abdominal cramps. Four days before admission there was a sudden 
onset of generalized abdominal cramps, nausea, and watery diarrhea. He was given 
bismuth and paregoric with prompt relief. Two days later he developed epigastric 
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Fig. 1. Case 1. Acute amebic abscess of the right lobe of the liver. 
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pain, fever, chilly sensations and profuse sweating. The epigastric pain was crampy 
in character, moderately severe, radiated to the back, and was aggravated by deep 
breathing, movement in bed and by lying on the left side. 

The patient had spent six weeks in China and six weeks in India just prior to the 
onset of his present illness. Shortly after his arrival in China he had had a mild at- 
tack of diarrhea which subsided spontaneously in a few days. He denied previous 
gastrointestinal symptoms. Alcoholic consumption was moderate. He had lost seven 
pounds in weight since his arrival in the Orient. 

Examination. The patient was a well nourished middle-aged man who appeared 
moderately ill and who lay on his right side to relieve his pain. Complexion sallow 
and conjunctivae pale, but no definite icterus demonstrable. Temperature 101° F., 
pulse 80, respirations 20. Eyes, ears, nose and throat normal. Trachea in mid-line. 
Thyroid normal. Chest S)'mmetrical, expansion equal on both sides. Compression 
of right lower chest caused considerable pain. Lungs clear. Heart normal. No 
signs of elevated diaphragm by percussion, but both bases descended poorly on in- 
spiration. Blood pressure 125 mm. Hg systolic and 65 mm. diastolic. Abdomen 
soft, flat, symmetrical. Moderately firm, exquisitely tender liver edge palpated four 
fingers’-breadth below the right costal margin. Anterior surface of the liver definitely 
convex. Spleen not felt. Genitalia normal. No hernia. Extremities normal. No 
ankle edema. Reflexes in order. No enlarged lymph nodes. 

Laboratory Findings. Red blood cells 4,750,000. Hemoglobin 90 per cent. 
White blood cells 16,150. Differential smear: polymorphonuclears 86 per cent (11 
stabs, 75 segs.), eosinophiles 1 per cent, lymphocytes 11 per cent, monocytes 2 per cent. 
Urinalj'sis: dark amber, hazy, acid specific gravity 1.024, albumin 2 plus, sugar nega- 
tive. Microscopic: few epithelial cells. Routine stool: precystic forms of E. his- 
tolytica. A second specimen examined on September 30 revealed actively motile vege- 
tative forms of E. histolytica. Kahn negative. Sedimentation rate: 58 mm. in one 
hour (Wintrobe). 

Roentgen Studies. September 4 : chest roentgenogram negative, except for slightly 
elevated left diaphragm due to distended colon. Abdominal roentgenogram showed 
downward enlargement of liver, 4.5 cm. below the costal margin, and marked disten- 
tion of the splenic flexure and descending colon. September 29 : chest roentgenogram 
negative. Roentgenogram of abdomen showed increased downward enlargement of 
the liver, 6 cm. below the right costal margin. 

Course. A clinical diagnosis of amebic abscess of the liver was made on admis- 
sion and emetine therapy was started, one grain intramuscularly daily. For the first 
few days the patient’s condition appeared to get worse. He ran a high remittent 
fever, ranging between 101° and 103.5°, the abdominal pain increased and interfered 
with sleep, the convexity of the anterior surface of the liver increased, giving rise to 
a poorly defined dome-shaped mass beneath the right upper rectus muscle, and he 
developed a dry irritative cough. 

The first sign of improvement was a definite fall in temperature on tire fifth day 
of emetine therapy. Liver pain and enlargement began to subside three days later. 
The temperature was normal by the fourteenth day, liver pain and tenderness were 
gone by the twenty-first day and the liver had receded to the costal margin by the 
fifty-first day. 

The first course of treatment consisted of 10 grains of emetine. After an interval 
of three days, three more grains were given because fever and pain persisted. The 
temperature fell to normal and the pain subsided. Two more courses -of emetine, 6 
grains each, were required at 10- and six-day intervals because of recrudescences of 
fever and pain. In all, the patient received 25 grains of emetine over a period of 
43 days. 

Concomitant with the last ,two courses of emetine the patient received both 
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carbarsone and chiniofon. Check stools at the end. of treatment were negative for 
E.' histolytica. 

The white blood count gradually fell as the liver receded and was normal by the 
twenty-second day. The sedimentation rate, however, remained elevated long after 
hepatic tenderness was no longer demonstrable and did* not reach normal until the 
fifty-ninth day. 

During the first three weeks of his illness, the patient lost considerable weight. 
His appetite returned to normal when he was afebrile and his weight gradually re- 
turned to its previous level. 

On discharge from the hospital on the sixtieth day, the patient felt perfectly well 
and he was returned to full military duty. His liver edge was still palpable at the 
costal margin, but it was no longer tender and there was no compression tenderness of 
the right lower chest. 



Case 2. Acute Amebic Hepatitis {Figure 2). 

History. A 27-year old colored soldier was admitted to the hospital on February 
6, 1943, with the history of a sudden onset of severe sharp pain in the right lumbar 
region, right shoulder and right side of the neck two days before admission. The next 
day he had developed a head cold and cough productive of a small amount of mucus. 

The patient had been in India for 21 months. Four months after his arrival, he 
had contracted amebic dysentery for which he had received what is said to have been 
adequate treatment. Since then he had had no gastrointestinal symptoms. He drank 
verj’ little alcohol. His past history was otherwise non-contributory. 
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Examination. The patient .was well developed and well nourished and did not 
appear ill. Temperature 100, pulse 84, respirations 21. Nasal and pharyngeal mucosa 
inflamed. Slight splinting of right side of chest with suppression of the breath sounds 
at the right base. No -impairment of resonance or rales. No friction rub heard. 
Heart normal. Abdomen nbrmal except for tenderness on deep palpation beneath 
the right costal margin. Liver not felt. 

Laboratory Findings. White blood cells 10,330. Differential count: polymorpho- 
nuclears 74 per cent, lymphocytes 26 per cent. Urinalysis : amber, clear, acid, specific 
gravity 1.021, albumin negative, sugar negative; microscopic: occasional mucous 
threads and calcium oxalate crystals. Kahn reaction doubtful on. first test, negative on 
second test. Sedimentation rate : 22 mm. in one hour. Two routine stools negative 
for E. histolytica. 

Rocntgenographic Studies. Chest negative. 

Course. The admission diagnosis was: (1) Nasopharyngitis, (2) pleurisy or 
amebic abscess of the liver. The temperature gradually rose in step-like fashion 
reaching a maximum of 104° on the fourth day. The pulse rate was proportionally 
increased and the respiratory rate ran between 24 and 26. There were several shaking 
chills. 

The day after admission the patient localized his pain in the right lower chest 
and anterior-posterior compression was found to cause considerable pain. It con- 
tinued to radiate to the right shoulder and tlie right side of the neck, especially on deep 
inspiration. At no time could the liver be felt. 

In view of the negative chest film, the high fever, the leukocytosis, the compres- 
sion tenderness of the right lower chest and the history of amebic dysentery in the 
past, a diagnosis of acute amebic hepatitis was made and emetine therapy started, 
one grain daily. 

There was a marked drop in temperature and the pain and compression tenderness 
disappeared after the third dose of emetine. The temperature reached normal and 
remained so after five grains of emetine. The white blood cell count and the sedi- 
mentation rate remained elevated for some time and I'eturned to normal 28 days after 
emetine had been started. 

The first course of emetine consisted of 8 grains. After an interval of seven 
days, a second course of 4 grains was given. The latter was supplemented with a 
course of chiniofon. A check stool at, the end of treatment was negative for E. 
histolytica. 

The patient was discharged on the thirty-sixth day at which time he felt perfectly 
well. Abdominal and chest examination was entirely normal and he was returned to 
full duty. 

' Case 3. Subacute Amebic Hepatitis. 

History. A 2S-year old officer with 13 montlis’ service in India, was admitted to 
the hospital on October 30, 1944 complaining of intermittent watery diarrhea, and 
abdominal pain. 

Ever since his arrival in India the patient had had frequent attacks of watery 
diarrhea lasting two to three days. These had subsided spontaneously or following 
the administration of sulfaguanidine. In February 1944, a single stool specimen 
had been examined and found to be free of E. histolytica. His last attack of diarrhea 
had started three days before admission. 

For the two weeks preceding admission, the patient had been troubled witli ab- 
dominal pain. At first the pain had been located in the lower abdomen and had been 
aggravated by physical exercise and relieved by defecation. Later, it had shifted to 
the right upper quadrant beneath the costal margin and was described as sharp and 
intermittent. It did not radiate and was unaffected by deep breathing, lying on the 
side, twisting, bending or jarring. 
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There had been no fever, chills or other constitutional symptoms. Past history 
was non-contributory. 

Examimtion. The patient lay in bed without apparent discomfort and did not 
appear ill. Skin normal, no icterus. Eyes, ears, nose, throat normal. Lungs clear 
on auscultation and percussion. Heart normal.' Moderate anterior-posterior and 
mild lateral compression tenderness of the right lower chest. Abdomen soft with 
tenderness beneath the right costal margin, and .to a lesser degree in the left lower 
quadrant and peri-umbilical region. On the first examination the liver could not be 
felt. Two days later it was easily palpable two fingers’-breadth below the costal 
margin and was found to be soft and moderately tender. Remainder of examination 
normal. 

Laboratory Findings. White blood cells 5,500. Differential smear: polyraorpho- 
nuclears 79 per cent, lymphocytes 14 per cent, monocytes 6 per cent, eosinophiles 1 per 
cent. Sedimentation rate : 14 mm. in one hour. Stool positive for E. histolytica. 

Coarse. Emetine therapy, one grain daily, was started as soon as E. histolytica 
was demonstrated. Liver pain and tenderness began to subside on the third day and 
were absent on the fourteenth day of treatment. The liver edge receded rapidly, but 
was still palpable at the costal margin on the fifteenth day when the patient was dis- 
charged to duty. However, it was no longer tender and there was no compression 
tenderness over the lower right chest. The sedimentation rate was normal on the 
fourteenth day. 

The patient received a total of 12 grains of emetine over a 15-day period. He 
was also given a seven-day course of Diodoquin 0.63 gm. t.i.d., followed by a seven- 
day course of carbarsone, 0.25 gm. t.i.d. At the end of this treatment, three stools were 
examined following the administration of a large dose of magnesium sulfate and no 
E. histolytica could be demonstrated. There was no diarrhea or pain and the patient 
felt perfectly well. 

He was discharged to full military duty on the fifteenth hospital day. 

Case 4. Chronic Amebic Hepatitis. 

History. A 37-year old soldier with 20 months' service in India was admitted to 
the hospital on November 30, 1944 complaining of pain in his upper abdomen. 

For one year he had experienced pain in the right upper quadrant. The pain was 
sharp in character, moderately severe and was brought on by jarring, such as oc- 
curred while riding in a truck over rough roads, by deep breathing and by twisting 
or turning suddenly. It frequently occurred at night while he lay on his back and it 
was relieved by lying on either side. At times it radiated to the right lumbar region. 

There was no relationship between the pain and the ingestion of food and the 
patient denied indigestion, diarrhea, cramps, intolerance for fatty foods and jaundice in 
the past. At times he had noted nausea, but never any vomiting. 

There were no cardio-respiratory or genito-urinary symptoms. The past history 
was non-contributory. 

E.vamination. The patient was a husky man of 37 who did not appear ill. Skin 
was normal, no icterus or pallor. There was moderate dental caries. Nose and 
throat were normal. Chest was symmetrical. Anterior-posterior and lateral com- 
pression of the right lower chest caused pain. Lungs were normal on percussion and 
auscultation. There was marked tenderness without spasm beneaith the right costal 
margin. The liver by percussion was two fingers’-breadth below the costal margin, 
but its lower edge could not be palpated owing to a thick abdominal wall. The next 
day it was easily palpable one finger's-breadtli below the costal margin and it was 
found to be moderately tender. Kidneys and spleen were not felt. Extremities were 
normal. Reflexes were physiological. 

Laboratory Findings. Red blood cells 4,890,000. Hemoglobin 90 per cent. 
White blood cells 11,900. Sedimentation rate: 21 mm. in one hour. Urine: straw 
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color, clear, acid, specific gravity 1.017, albumin negative, . sugar negative, Stool ex- 
amination, after one ounce of magnesium sulfate, revealed actively motile trophozoites 
of E. histolytica. 

Rocntgenographic Studies. Cholecystogram after oral dye showed normal filling 
and emptying of the gall-bladder. No biliary calculi were demonstrated. 

Course. Emetine therapy, 1 grain daily, was started the day after admission. 
Pain and liver tenderness were definitely diminished on the fourth and absent on the 
twelfth day of therapy. The liver w'as no longer palpable and compression tenderness 
of the right lower chest was absent on the sixth day. The sedimentation rate had 
dropped to 10 mm. in one hour by the tenth day. A total of 12 grains of emetine was 
given over a 15-day period. The entire course was afebrile except for rises to 99 on 
two occasions. 

The emetine therapy was supplemented with a course of Diodoquin, 0.63 t.i.d. for 
seven days and a course of carbarsone, 0.25 gm. t.i.d. for seven days. Check stools, 
after a dose of magnesium sulfate, were negative for E. histolytica. 

The patient was discharged on the nineteenth hospital day and returned to full 
military duty. 


Predisposing Factors 

Alcohol. The role of alcohol as a predisposing factor in the development 
of hepatic amebiasis has been a matter of controversy.^’ ’’ In the present 
series no relationship could be demonstrated between the two. Of the 62 
cases, 23 were total abstainers, 18 drank very little and 21 drank moderately. 

Age. The average age was 29.8 years, considerably higher thjin the 
average for all admissions to the hospital. Thirty-three patients were be- 
tween the ages of 20 and 29, 24 between 30 and 39, and five between 40 and 
49. The youngest patient was 20 and the oldest 47. In general these find- 
ings confirm the consensus of opinion that the disease occurs chiefly between 
30 and 50 and that it is rare below the age of 20 or above 50.^’ ‘ 

Se.r. No sex preponderance could be demonstrated when the relative 
admission rates for males and females were taken into account. T\vo of 
our 62 cases were female — an incidence of 3.2 per cent which was slightly 
higher than the average admission rate for females. Other observers 
have noted a much greater susceptibility of males to the disease. 

Race. Natives in the tropics are said to show a much lower incidence 
of hepatic amebiasis than Europeans.^ This is difficult to explain since the 
former almost certainly have a higher colonic infection rate. A recent 
study by Payne ^ casts considerable doubt on the concept of racial immunity. 
No such immunity has been demonstrated in the negro and our findings con- 
firm this. Six of our 62 cases were negroes — an incidence of 9.7 per cent 
which was a little higher than the average negro admission rate. 

Trauma. In some instances trauma has precipitated the development of 
an amebic abscess of the liver. ^ There was no history of trauma to the liver 
in any of our cases. 

Amebic Dysentery. Only eight of our cases (13 per cent) gave a definite 
history of amebic dysentery in the past, but 39 (63 per cent) had a history 
of intermittent diarrhea suggesting amebiasis. 
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The interval between the attack of dysentery and the onset of hepatic 
amebiasis averaged 7.3 months. The shortest interval was two weeks, the 
longest 17 months. 

In those with a history of intermittent diarrhea it had been present on 
an average of 5.6 months (one week to 20 months). 

Although a history of antecedent amebic dysentery is often lacking, there 
is good evidence to support the view that hepatic amebiasis is invariably pre- 
ceded by amebic ulceration of the colon. Many of the latter are asympto- 
matic and some have healed by the time liver disease becomes apparent clini- 
cally. • In Rogers’ series of amebic abscess cases coming to autopsy, 77.8 per 
cent had evidence of active dysentery and 20 per cent demonstrated the scars 
of healed dysentery. 

Residence in the Tropics. The average residence in the tropics before 
the development of symptoms was 11.8 months. The shortest was six 
weeks, the longest two years. Most of the patients had served in India only, 
blit there were a few who had also served for varying periods in China, Iran 
and North Africa. 

Symptoms 

« 

Onset. In general, the onset of symptoms was sodden in abscess and 
acute hepatitis and gradual in subacute and chronic hepatitis. The duration 
of symptoms before admission to the hospital averaged less than 10 days in 
abscess, acute and subacute hepatitis, and averaged 5.7 months in chronic 
hepatitis (table 1). 


Table I 

Onset and Duration of Symptoms before Admission to the Hospital 



Onset 

Duration 

f 

Sudden 

Gradual 

Average 

Range 

Acute abscess 

Acute hepadtis 
Subacute hepatitis 
Chronic hepatitis 

5 cases 

10 

10 

0 

2 cases 

6 

22 

7 

5.4 days 

3.4 days 

8.7 days 

5.7 mos. 

3-8 days 

1- 10 days 

2- 30 days > 
2-12 mos. 


The initial symptoms were quite variable, but generally, in the course 
of a few days others developed which clearly indicated the nature of the 
disease. The abscess and acute hepatitis cases usually came to the hospital 
because of fever and liver pain, but a few had only fever, cough, chest pain 
or diarrhea. Onset with liver pain was much less common in subacute 
hepatitis, and fever was rarely an initial complaint. Many of these patients 
started with diarrhea and cramps and only later developed liver pain. Sev- 
eral were actually under treatment for amebic dysentery when symptoms of 
hepatic involvement appeared. All the patients with chronic hepatitis came 
to the hospital because of liver pain. In a few the pain ha.d been preceded 
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or accompanied by diarrhea, but the latter was never the cause for admission 
and was usually considered insignificant. 

Liver Pain. Liver pain was by far the most common symptom -in all 
forms of hepatic amebiasis. It occurred in all the abscess and chronic 
hepatitis, in most of the acute and in about half of the subacute hepatitis cases 
(figures). 


PER CENT 



Fig. 3. Principal sjTnptoms of hepatic amebiasis. 


The pain had a number of distinctive features, which, when carefully 
analyzed, usually indicated the liver and excluded other structures above 
and below the diaphragm as the source of the pain. These features were 
its location, character, severity, radiation and aggravation by movements 
and change in position (figure 4). 

Liver pain was usually localized in the right upper quadrant of the ab- 
domen beneath the costal margin. Characteristically many of the patients 
indicated its location with the fingers cupped and resting just below the right 
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costal margin. It was localized less commonly in the epigastrium and in the 
right lower chest. 

In three cases (one abscess, one acute hepatitis and one chronic hepatitis) , 
the pain was localized in the left upper quadrant,- and the clinical evidence 
indicated primary involvement of the left lobe of the liver. Although the 
right lobe is usually involved, a number of left sided amebic abscesses have 
been recorded. 



As a rule it was described as a constant ache, or an intermittent sharp 
pain, usually brought on by characteristic movements or change in position. 
Although a few patients described it as crampy, it was never colicl^, as in 
ureteral or biliary colic. 

For the most part the pain was only moderate in severity. Most of the 
cases with severe pain fell into the abscess and acute hepatitis groups. Only 
three patients with subacute hepatitis had severe pain. 

Aggravation of the pain by movements and change in position was a 
prominent feature and was of great diagnostic significance. The principal 
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aggravating factors were deep breathing and cough, bending and twisting, 
lying on. either side and jarring. Frequently the patient spontaneously 
offered the information that these produced or aggravated his pain, but in 
many instances it was necessaryr to inquire specifically about their effect. 
The effect of jarring, especially on riding over rough terrain, probably oc- 
curred more frequently than indicated, as many of our patients were not 
asked about it. 

Radiation of the pain was very common, especially on movement or 
change in position. In several instances the first complaint was pain at the 
site of radiation, and only later was pain noted in the liver. This led to a 
number of diagnostic errors, especially when radiation to the chest occurred. 
The common sites of radiation were the shoulder, chest and lumbar region. 
On one occasion it radiated to the neck. Radiation was always to the right, 
except in the three patients with involvement of the left lobe of the liver in 
whom radiation occurred to the left. 

Fever. All the abscess and acute hepatitis, but only half of the subacute 
and a third of the chronic hepatitis cases had fever (figure 3). There were 
striking differences between the fever of the abscess and acute hepatitis 
groups on the one hand and the subacute and chronic hepatitis groups on the 
other. In the former it was alway^’s high and usually remittent or continuous, 
whereas in the latter it was low-grade and usually intermittent (table 2). 

Table II 


Characteristics of Fever Exhibited in Hepatic Amebiasis 





Height of Fever 

Type of Fever 



■ 


Patients 

With 

Fet’er 

Aver- 

age 

Maxi- 

mum 

Range 

■ 

H 

Inter- 

mittent 



Brady- 

cardia 

Abscess 

7 

7 

103.4 

102.5-104 

1 

6 

0 

5 

4 

5 

Acute hepatitis 
Subacute hepa- 

16 

16 

103.4 

101.5-105 

2 

11 

3 

10 

6 

9 

titis 

32 

19 

100.3 

99.5-102 

0 

2 

17 

1 

0 

0 

Chronic hepatitis 

7 

2 

100.9 

99.5-102.3 

0 

0 

2 

1 

0 

1 


There were only two cases of subacute hepatitis with a fever over 101° and 
in both instances it was very irregular and intermittent. One case of chronic 
hepatitis, with a history of liver pain for three months, had an intermittent 
fever up to 102.3 for eight days. It was felt he was entering the acute phase 
of the disease. 

Chills and, to a lesser extent, sweats were common in both the abscess 
and acute hepatitis groups. Relative bradycardia and high fever, with pulse 
rates between 70 and 80, were also seen frequently in abscess and acute 
hepatitis (table 2). 

In several instances fever preceded the onset of liver pain and tenderness 
and the patients were thought to have one of the infectious diseases on ad- 











.AMEBIASIS OF THE LIVER 


615 


mission to the hospital. The temperature-pulse curves in the three cases 
with continuous fever resembled those seen in typhoid fever. 

Diarrhea. The absence of symptomatic dysentery in many abscesses of 
the liver has been noted by others/’ ^ and Rogers ® has suggested that this 
is due to the predominance of amebic ulcerations in the cecum and ascending 
colon. Diarrhea occurred but once in our abscess group, but was very com- 
mon in the other groups (figure 3). 

None of the cases with diarrhea had gross blood or mucus in the stools. 
As a rule the diarrhea was mild and the stools were mushy or watery. 

• Abdominal cramps, chiefly in the lower quadrant but occasionally gen- 
eralized, accompanied the diarrhea in only one-third of the cases and occurred 
almost exclusively in the subacute hepatitis group. This was the group, it 
will be recalled, in which diarrhea was a frequent primary complaint. In 
two instances abdominal cramps occurred without diarrhea. There was 
rarely any difficulty in differentiating liver pain from cramps due to asso- 
ciated dysentery. 

Naiisea and Vomiting. Either or both occurred in about a third of the 
cases and were most common in the acute hepatitis group (figure 3). 

The nausea and vomiting promptly subsided with the institution of eme- 
tine therapy and were rarely associated with anything but transient anorexia 
or indigestion, two points of considerable importance in differentiating this 
disease from infectious hepatitis. 

Cough. Cough was an important symptom, especially in the abscess 
group although it also occurred to a lesser extent in the other groups (figure 

3). 

Of the 16 patients with cough, seven had chest pain. There were also 
nine cases of chest pain without cough. The pain in both instances was 
undoubtedly hepatic in origin. Nevertheless, it focused attention on the 
lungs, as did the cough, and led to diagnostic errors. Chest pain was the 
initial symptom in eight cases and was associated with cough in seven and 
fever in five. 

As a rule the cough was dry and irritative, but in one-third of the cases 
it was productive of sputum. 

Physical Findings 

General Appearance. The patients with abscess and acute hepatitis us- 
ually appeared acutely or moderately ill, while those with subacute and 
chronic hepatitis appeared mildly ill or not ill at all (table 3). 

A few patients showed evidence of recent weight loss, but it was never 
marked. It is apparently a much more frequent finding in chronic amebic 
abscess. 

The sallow complexion said to be characteristic of hepatic amebiasis was 
seen in only, five patients — one acute abscess, three acute hepatitis and one 
chronic hepatitis. It too probably occurs principally in the chronic abscess 
group.^ 
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Table III 


Apparent Severity of Illness on Examination 



Acute 

[ 

Moderate 

Mild 

Not 111 

Abscess 

3 

2 

1 

1 

Acute hepatitis 

6 

3 

2 

5 

Subacute hepatitis 

0 

2 

0 

28 

Chronic hepatitis 

0 

0 

1 

6 


Clinical jaundice was not seen in any of our patients, although the icteric 
index was 19 in one and traces of bile were found in the urines of five. 
Frank jaundice has been reported in 10 to 30 per cent of patients with hepatic 
amebiasis,^’ but Brown and liodgson report that it is never intense. It 
would appear from the cases reported that jaundice also occurs chiefly in the 
chronic abscess group. 
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Fig. S. Principal physical findings in hepatic amebiasis. 

Abdominal Findings. Subcostal tenderness was the most frequent ab- 
normality noted (figure 5). It occurred in all the subacute and chronic 
hepatitis and in most of the other cases. It was associated with spasm of 
the upper right rectus muscle in eight patients. 
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Palpable enlargement of the liver was easily demonstrable in most of the 
patients, but it was absent in two with abscess, five with acute hepatitis and 
five with subacute hepatitis (figure 5 ) . The enlargement varied from one to 
four fingers'-breadth below the right costal margin. In two of the three 
cases with left lobe involvement, the right lobe was also enlarged. The liver 
edge was usually soft and sharp and was always' tender. Tenderness varied 
considerably from case to case, but was, in general, most severe in abscess and 
acute hepatitis. Subcostal tenderness frequently preceded palpable enlarge- 
ment by several days. 

A definite visilDle and palpable bulge of the liver was demonstrable in 
six of the seven abscess cases. In the seventh it was demonstrable by roent- 
gen-ray only. It was located in the epigastrium in three, beneath the right 
lower ribs in two and beneath the left costal margin in one. The swelling 
was usually doughy and invariably exquisitely tender. Fluctuation was 
never demonstrated. The overlying skin showed no changes, but in one 
case, involving the left lobe, the overlying abdominal wall seemed edematous 
and tender and attached to the underlying mass. 

Upward enlargement of the liver was demonstrated by percussion in 
three and by roentgen-ray in eight cases. 

Compression tenderness of the liver was a finding of considerable im- 
portance and was present in 43 of the 50 cases tested. It was demonstrated 
in all the abscess and chronic hepatitis and in most of the acute and subacute 
hepatitis cases tested (figure 5). Tenderness was elicited by compressing 
the lower right chest anterior-posteriorly between the palms of the hands. 
The test was considered positive only when the patient complained of mod- 
erate to severe pain. As a rule subjective pain was associated with wincing. 
Mild pain or a feeling of pressure was not considered significant. Except 
when anterior-posterior tenderness was severe, lateral compression tender- 
ness was usually not demonstrated. In the three cases of left lobe involve- 
ment, compression' tenderness was demonstrated on the left, and in one, it 
was present on both sides. 

The compression test proved to be of great help in differential diagnosis. 
It clearly demonstrated the hepatic origin of the pain and differentiated it 
from that arising in other structures above and below the diaphragm. The 
test was tried in a great variety of conditions including pneumonia, pleurisy, 
renal colic, pyelitis, acute dysentery, peptic ulcer and malaria' with enlarge- 
ment of the liver and was invariably negative. It was also of some value in 
differentiating amebic frotn infectious hepatitis. In a large series of infec- 
tious hepatitis cases, in which the test was tried, it was negative in all but a 
few. The only other condition m which the test was invariably positive was 
acute cholecystitis. No doubt there are other conditions, such as subphrenic 
abscess, in which the test may be positive. 

Compression tenderness is by no means to be considered pathognomonic 
of hepatic amebiasis, but it has proved its worth as a confirmatory finding, 
and in a few instances it has made an early diagnosis possible in the absence 
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of Other findings. In five cases, one abscess, two acute hepatitis and two 
subacute hepatitis, it was the only physical finding/other than fever on ad- 
mission to the hospital. Subsequently in three of them liver enlargement 
and subcostal tenderness became apparent. The compression test has been 
found valuable by others,^® but it has never received the emphasis it deserves. 

Of the 62 cases, 61 showed one or more of the three principal physical 
findings — compression tenderness, subcostal tenderness and palpable liver 
enlargement (table 4). The last case came to the hospital with severe right 


Table IV 


Principal Abdominal Findings 

Early* 

Late 

Compression tenderness alonef 

5 

2 

Subcostal tenderness alone 

1 

0 

Liver enlargement alone 

0 

0 

Combination of any two signs 

29 

26 

Combination of all three signs 

25 

33 

No signs 

2 

1 


* On admission to the hospital. t Tested in 50 cases. 


subcostal pain, aggravated by breathing, movement and lying on the left side, 
and a remittent fever up to 104°. Physical examination was entirely nega- 
tive except for a few rales at the left base. The white blood cell count was 
13,650 with 69 per cent polymorphonuclears. A routine stool was negative 
for E. histolytica, and a roentgen-ray of the chest was normal. On emetine 
therapy there was a prompt clinical response, with subsidence of pain, fever 
and leukocytosis. 

Percussion tenderness over the liver has been stressed by some,^‘ and 
it was found to be present in a few of the cases in which it was tested. 

Only one of our patients had a localized area of tenderness in the inter- 
costal spaces, a sign said to be of some merit in the’ diagnosis of amebic 
abscess. 

Many of the patients with associated dysentery had mild tenderness along 
the course of the colon, especially in the right lower quadrant. The cecum 
was occasionally thickened and tender. 

. The spleen was palpable in only one patient. Since he had lived in a 
malarious area for some time, it was considered unrelated to the liver disease. 

Pulmonary Findings. Abnormal physical findings were noted in the 
chest in 26 per cent of our patients. They were common in the abscess 
group, but also occurred to a lesser extent in the others (figure 5). The 
abnormalities were always in the right lower lobe,* except in the three cases 
of left sided hepatic amebiasis. 

The physical signs were definite, although never marked, and usually 
suggested early pneumonia (table 5). 

Roentgen-Ray Findings 

Chest. Roentgen-ray examination, of the chest was performed in 36 
patients and abnormalities were noted in 17. As in the case of cough and 
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Table V 

Abnormal Pulmonary Physical Findings Found in 16 Patients with Hepatic Amebiasis 


Increased respiratory rate (over 25 per min.) 16 

Suppressed breath sounds 11 

Dullness on percussion 5 

R&les 5 

Splinting of the lower chest 5 


abnormal chest findings on physical examination, they were most common in 
the abscess and acute hepatitis groups (table 6). 

Table VI 


Chest Roentgen-Ray Findings in Hepatic Amebiasis 


1 

Abscess 

Acute 

Hepatitis 

Subacute 

Hepatitis 

Chronic 

Hepatitis 

Total 

Number of patients examined 

7 

12 

13 

4 

36 

Number with abnormal findings 

5 

7 

4 

1 

17 

Diaphragm 

Elevation 

.5 

4 

1 

1 

1 

0 

8 

Flattening 

2 

0 

1 

0 

3 

Obliteration of C.H.f 

0 

1 

0 

1 

2 

Limited motion’*' 

0 

1 

0 

0 

1 

Local bulge 

1 

0 

0 

■ 0 

1 

Lungs 

Increased markings 

2 

1 

i 5 

3 

1 

11 

Haziness 

1 

1 0 

‘ 0 

0 

1 

Effusion (slight) 

0 

1 

1 0 

i 

1 

1 

0 

1 


* Number of fluoroscopic examinations not known, 
t C.H. = cardiohepatic angle. 


When abnormalities were noted in the lungs they were usually interpreted 
as probable early pneumonia, and the roentgenologist frequently recom- 
mended a second roentgen examination in 24 to 48 hours. This was espec- 
ially true when the clinical history was not submitted with the request for 
roentgen-ray examination. When the clinical diagnosis of hepatic amebiasis 
was suggested or when the diaphragm was elevated, the roentgenologist 
frequently confirmed the diagnosis. In brief then, the findings in most cases 
were not sufficiently characteristic to warrant a diagnosis of hepatic amebi- 
asis. Unfortunately fluoroscopy rvas not done routinely so that the question 
of diaphragmatic movement was not investigated in every case. 

Of the 15 patients with involvement of the right lobe of the liver who 
exhibited abnormalities in the chest roentgen-ray, 14 had them at the right 
base and in the right leaf of the diaphragm, and one had lung changes at 
both bases. Of the two patients with involvement of the left lobe of the 
liver with roentgenographic abnormalities, one had them on the left, the 
other bilaterally. 

It seemed probable to us that the pulmonary changes found were due to 
a mild degree of atelectasis, secondary to splinting of the chest, to pressure 
of the liver from below and to partial or total restriction of the right hemidia- 
phragm. The elevation and immobility of the diaphragm are thought to 
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be due to inflammation and edema by direct extension from the underlying 
inflamed liver/“ It is not surprising, therefore, to find so few changes in 
the diaphragm in the present report, since most of the cases were seen very 
early and since in only one of the cases was it possible to demonstrate an 
abscess in the dome of the liver. Munk has stressed the fact that signs in 
the diaphragm are lacking where the enlargement of the liver is chiefly 
anterior and inferior. 

In more advanced cases, and particularly with abscesses located close 
to the dome of the liver, one frequently finds pleurisy, pleural efifusion and 
true pneumonitis.’'’^® These cases also usually exhibit roentgen findings 
which are considered diagnostic of liver abscess — namely, elevation, fixation 
and local bulging of the diaphragm, obliteration of the cardiohepatic angle 
in the postero-anterior view and obliteration of the anterior costophrenic 
angle in the lateral view. Subphrenic abscess due to other causes, on the 
other hand, gives a similar picture, but the costophrenic angle is obliterated 
laterally in the postero-anterior view and posteriorly in the lateral view.^ 

Only one of our cases had a mild pleural effusion and none had pneumon- 
itis. The other roentgen-ray findings generally considered characteristic of 
amebic abscess were relatively infrequent, and when present were usually 
minimal in degree (table 6}. 

Very bizarre roentgen findings may be demonstrated when a liver abscess 
ruptures into the pleural space or lung, resulting in empyema, lung abscess 
or bronchohepatic fistula, with or without accompanying pneumonitis. 
Occasionally amebic abscess of the lung complicates abscess of the liver 
without any apparent anatomic connection between the two. No such cases 
were seen in this group. 

Abdomen. Enlargement of the liver was demonstrated in only four 
of the 15 patients who had antero-posterior films of the abdomen, yet 14 of 
them had enlarged tender livers on palpation. It would appear that the 
determination of liver size by roentgen examination in this disease is of 
little value. 

Gall-Bladder. Six patients with subacute and chronic hepatitis were 
subjected to cholecystography. The gall-bladder proved to be normal in 
every instance. 

Laboratory Findings 

Blood Count. All of the abscess, 75 per cent of the acute, and a few of 
the subacute and chronic hepatitis cases exhibited leukocytosis. It was most 
marked in the abscess group (figure 6, table 7). Two patients with acute 
hepatitis had leukopenia on admission, but one of them subsequently devel- 
oped leukocytosis. Chronic amebic abscess is also occasionally associated 
with a normal white blood cell count.^ 

The percentage of polymorphonuclear cells was usually only slightly 
elevated, an important point in differential diagnosis first noted by Rogers.® 
It was highest in the abscess group (table 7). Only one patient had a count 
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as high as 90 'per cent. It may rise to very high levels when secondary 
bacterial infection occurs in an amebic abscess. 

Secondary anemia is said to occur frequently in the more chronic forms 
of amebic abscess. ^ None was demonstrated in any of our cases. 

Sedimentation Rate. An elevated sedimentation rate was found in all 
the abscess cases and in a high proportion of the others tested. In general 
it was the highest in the abscess and lowest in the chronic hepatitis group 
(table 7). The test was not nearly as important in diagnosis as it was in 
following the course of the disease under treatment. 



Fig. 6. Principal laboratory and roentgen-ray findings in hepatic amebiasis. 


Stool Examination. E. histolytica were demonstrated in the stools of 
80 per cent of the entire group. They were found in all the chronic and 
most of the subacute hepatitis groups, but were frequently absent in the acute 
hepatitis and abscess groups (figure 6, table 7). Others^ have found the 
stools negative in an even higher proportion of abscess cases. 

In almost every instance where the stool was positive, the characteristic 
actively motile trophozoites of E. histolytica were demonstrated. 

Later experience convinced us that a much higher proportion of positive 
stools could be obtained by examining them following a strong saline purge. 
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Table VII 


Summary of Laboratory Findings 



Abscess 

Acute 

Hepatitis 

Subacute 

Hepatitis 

Chronic 

Hepatitis 

Total 

White blood cell count 






Cases tested 

7 

16 

30 

6 

59 

W.B.C. over 10,000 

7 

12 

6 

2 

27 

Range 

lUOO- 

22,000 

3,400- 

16,700 

4,500- 

16,650 

6,000- 

15,750 


Average 

15,964 

12,215 

8,156 

9,636 

' 

Polymorphonuclears 

71-90 


Range (per cent) 

40-85 

47-85 

57-74 


Average (per cent) 

8.3 

72 

67 

66 


Sedimentation rate* 






Cases tested 

4 

7 

25 

7 

43 

Above 10 mm. /hr. 

4 

6 

20 

5 

35 

Range (mm. /hr.) 

27-70 

3-67 

3-49 

5-40 


Average (mm./hr.) 

53 

26 

I 23 

17 

■ ' 

Stools 






Cases tested 

7 

16 

32 

7 

62 

E. histolytica present 

5 

6 

31 

7 

49 

Albuminuria 






Cases tested 

7 

14 

21 

6 

48 

Number positive 

Bile in urine 

3 

1 

0 

0 

4 

Cases tested 

0 

5 

7 

2 

14 

Number positive 

— 

3 

2 

0 

5 

Increased urobilinogen 






Cases tested 

0 

4 

1 

1 

6 

Number positive 


3 

1 

1 

5 


’•' Wintrobe method. 


Others have made tlie same observation." Of the 37 patients, whose 
normally passed stools were examined, only 24 (60 per cent) were positive, 
whereas all of the 25 cases examined after a purge were positive. Our 
technic was quite simple and consisted of examining wet smears from the 
second, fourth and sixth stools passed after the administration of one ounce 
of magnesium sulfate crystals in a glass of water. Occasional patients 
required a larger dose. If the first series of stools was negative, a second 
series was examined after a two or three day interval. In a few instances 
the latter were positive. Iodine-stained wet preparations were examined 
for cysts only when trophozoites were not found. In only one instance 
were cysts of E. histolytica demonstrated. 

Urine. Albuminuria was found in four of the patients with high feAi’er 
and was considered of no significance since it promptly disappeared when 
the fever subsided. 

Traces of bile were demonstrated in five of the 14 cases tested, but in 
every instance the icteric index was normal. 

Increased urobilinogen was demonstrated in five of the six cases tested. 

Liver Function Tests. The icteric index was determined in 13 patients 
and was found to be slightly elevated in one case of subacute hepatitis. 
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Unfortunately materials were not available for carrying out any of the 
more elaborate procedures. Others have demonstrated impairment of 
function in hepatic amebiasis by the levulose tolerance® and the bromsul- 
phalein tests.^® 

Treatment 

In evaluating the effectiveness of treatment, the following criteria of 
cure were adopted: (1) complete absence of pain and fever, (2) absence of 
liver enlargement, (3) absence of subcostal and compression tenderness, 
(4) normal white blood cell count and sedimentation rate, and (5) absence 
of E. histolytica in the stools. 

Treatment consisted of repeated courses of emetine until the criteria 
of cure were met. The emetine was supplemented with one or more courses 
of Diodoquin or chiniofon, followed by carbarsone, to eradicate the asso- 
ciated colonic amebiasis presumed to exist in all cases. None of the cases 
required aspiration or surgical drainage. 

Results: Sixty-eight of the 69 patients treated in this manner were 
cured. One patient with acute hepatitis, who received a total of 22 grains 
of emetine, failed to meet the criteria of cure. Although he was afebrile 
and greatly improved clinically, his liver remained enlarged and tender. 
He was one of our early cases, and in the light of our present knowledge 
there is good reason to believe that cure could have been effected by further 
emetine therapy. 

Sixty-one of the 69 cases were returned to full military duty. Eight 
were returned to the United States for further treatment. Of -these, five 
were returned because of unrelated complicating diseases, one had a toxic 
myocarditis due to emetine, one had unexplained' weakness and a thrombo- 
phlebitis of the saphenous vein and the last was the only case whose hepatic 
amebiasis had not been cured. 

Six cases (two abscess and four acute hepatitis) had recrudescences of 
fever and pain in the hospital, which promptly responded to further emetine 
therapy. These occurred in our early cases before it was realized that 
continued emetine therapy was indicated until all criteria of cure were met. 

• Three cases of subacute hepatitis had relapses in one to two months. 
Reinstitution of emetine therapy effected cures in all three. 

Obviously, it is difficult to compare these results with those obtained by 
other methods of treatment, since most reports have dealt principally with 
abscess and little or no effort has been made to differentiate the acute and 
chronic forms. In the present series more than half the cases were of the 
milder forms of the disease in which no mortality was to be expected. 
The acute forms were seen so early and treated so promptly there was little 
opportunity for aity of the complications to develop. The principal com- 
plications of abscess, secondary bacterial infection and rupture or direct 
extension into the viscera or body cavities have all been shown to increase 
the mortalit)^^‘ " 
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A number of abscesses, some complicated by bronchohepatic fistula, have 
been treated with emetine alone without any deaths.®’’’’®’® The mortality 
has been found to vary from 0 to 14.4 per cent with combined emetine and 
aspiration therapy.’’® The results following surgical drainage have been 
the worst, the mortality rates varying between 20 and 40 per cent and even 
higher, although newer surgical technics have reduced these somewhat.’ 
Although the differences in mortality noted between the three types of treat- 
ment are to some extent related to the fact that more severe and complicated 
cases require aspiration or operation, there is sufficient evidence to indicate 
that operation in itself increases the mortality by converting a sterile into an 
infected amebic abscess,’ and there are theoretical grounds for believing 
that aspiration may also increase the mortality rate. 

Although it is recommended that surgical drainage and aspiration be 
avoided, it should be noted that there are circumstances in which they may 
be indicated. 

Emetine Dosage. Our experience has convinced us that most cases of 
hepatic amebiasis can be cured with emetine alone, provided the dosage is 
adequate. The well known cumulative action and toxic effects of emetine, 
however, are limiting factors that must be taken into account in planning 
treatment. We now feel that large doses of emetine can be given safely if 
adequate rest periods are included between courses. 

After studying the effects of a variety of treatment schedules in our 
early cases, we adopted one that combines safety and effectiveness without 
being too time-consuming. The first course consists of 12 grains given 
over a 15-day period, one grain daily intramuscularly, with a three-day rest 
period after the sixth or ninth dose, depending on the patient’s reaction to 
the drug. Most-patients tolerate 9 grains well, but occasional patients com- 
plain of Aveakness and exhibit a fall in blood pressure after 6 grains. After 
a three-day rest period they are able to complete the 12 grain course with no 
ill effects. 

The first course is followed by a two-Aveek rest period, at the end of 
Avhich emetine therapy is resumed. Courses of six grains each are then 
alternated Avith tAvo-Aveek rest periods until the criteria of cure are met. A 
rest period of tAvo Aveeks Avas chosen because it proved to be sufficiently long 
to prevent the cumulatiA^e toxic effects of the drug. Also it Avas noted that 
considerable improvement often occurred up to tAvo Aveeks after the drug Avas 
stopped, so that the total dosage of emetine could be kept doAvn to a minimum. 
Where the rest periods Avere prolonged beyond tAVO weeks in the face of liver 
tenderness, leukocytosis or an increased sedimentation rate a clinical recru-- 
descence frequently occurred. In a fcAV of the more acute cases the second 
and third courses of emetine were given at eight to 10 day intervals Avith 
no untoAvard effects. It may be necessary to shorten the rest periods in this 
manner if a recrudescence with fever occurs. 

The blood pressure and pulse rate were taken twice daily and the patients 
Avere kept at complete bed rest during emetine therapy. A few complained 
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of weakness and exhibited a fall in blood pressure during the first course of 
12 grains, but all promptly recovered during' their three-day rest period and 
were able to resume therapy. No toxic effects were seen in the later courses 
of treatment, with one exception, a thin young nurse, who, through a mis- 
understanding, received considerably more emetine than outlined. She 
developed a severe myocarditis demonstrated by electrocardiography and 
manifested by marked weakness, hypotension and dyspnea. 

Nausea and diarrhea were infrequent toxic manifestations and no patients 
developed neuritis. 

Electrocardiograms were taken infrequently as a machine was not 
always available. Although, for all practical purposes, a close watch on the 
patient’s clinical condition, pulse rate and blood pressure will disclose early 
myocardial damage, electrocardiograms are desirable at the beginning of 
each course and on the appearance of unusual cardiovascular symptoms or 
signs, for maximum safety during prolonged emetine therapy. 

The total emetine dose required to effect cure varied with the type of 
hepatic amebiasis. The abscess cases required the largest doses (average 
21.9 grains in 47.6 days), the acute hepatitis somewhat less (average 14.4 
grains in 33.4 days), and the subacute and chronic cases the least (average 
11.2 and 12.4 grains respectively in 18.1 days) (table 8). 

Table VIII 
Results of Treatment 



Abscess 

' 1 

Acute 

Hepatitis 

Subacute 

Hepatitis 

Chronic 

Hepatitis 

Number of cases treated 

7 

23 ' 


7 

Number of cases cured 

7 

22 


7 

Number of relapses 

0 

0 


0 

Emetine dosage (grains) 

21.9 

14.4 


12.4 

(12-27) 

(6-24) 


(12-15) 

*Effects of treatment on : 

Fever 





Sustained fall 

1.9 

3.1 

4.6 

2.0 


(1-4) 

(1-12) 

(1-10) 

(2) 

Return to normal 

9.1 

10.2 

10.4 

6.0 


(5-14) 

(1-59) 

(1-25) 

' (6) 

Pain and tenderness 




Diminished 

4.3 

3.4 

5.3 

4.7 

• 

(1-8) 

(1-5) 

(1-21) 

(2-8) 

Absent 

29.6 

34.4 

17.2 

23.6 


(4-67) 

(3-119) 

! (4-56) 

1 

(12-55) 

Leukocytosis 

20.3 

(4-27) 

21.7 

(3-65) 

Return to normal 

16.5 

(10-25) 

— 

Sedimentation rate 




Return to normal 

62.2t 

28.8 

20.7 

13.8 

Total hospitalization (days) ' 

(58-66) 

(7-42) 

(7-39) 

(10-17) 

58.6t 

66.3 

25.8 

31.3 

(37-72) 

(22-128) 

(15-75) 

(18-66) 


* Figures denote days after first dose of emetine. Those within parentheses are the 
range of variation, the others the average. 

t Apparent discrepancy between total hospital days and return of sedimentation rate to 
normal due to fact that sedimentation rates were determined in only 4 of the 7 cases. 
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The largest dose of emetine administered to any patient was 27 grains, 
the smallest 6 grains. One patient with acute hepatitis, and one with sub- 
acute hepatitis, were cured with 6 grains. Half of the subacute hepatitis 
cases were cured with less than 12 grains, usually 8 or 10. Since all three 
of our relapses occurred in patients who had received less than one full 
course, we have taken the view that 12 grains is the minimum dose any case 
of hepatic amebiasis should receive. 

Most of the cases of amebic abscess in the literature, cured with emetine 
alone, received between 10 and -12 grains of emetine, although Berne ^ reports 
having used up to 24 grains. The relatively small doses employed suggest 
that these abscesses were of the early acute type, such as was seen in our 
series. Payne’s recent paper ® would seem to indicate that emetine alone is 
equally effective in the larger more chronic abscesses, since his 24 cases re- 
quired an average of 36 grains given over a period of 108 days. One of 
his patients received 60 grains in 120 days. 

Response to Emetine (table 8). The response to emetine in our cases 
was usually so dramatic it was considered diagnostic of the disease. 

In two to five days there was usually an appreciable fall in temperature 
and diminution in liver pain and tenderness. In many patients marked im- 
provement was noted after as little as one grain of emetine. In a few the 
response was very slow. 

The temperature was usually normal by the ninth or tenth day, but liver 
pain and leukocytosis took considerably longer to clear up completely. 

The sedimentation rate took the longest to reach normal, often remaining 
elevated after the other criteria of cure had been met. This Avas especially 
true of the abscess cases in whom the sedimentation rates were elevated for 
an average of 62.2 days. 

Total hospitalization averaged approximately two months in abscess and 
acute hepatitis and approximately one month in the subacute and chronic 
hepatitis groups. 

Indications for Aspiration. It has been clearly shown that emetine in 
sufficient dosage is the prime factor in the cure of uncomplicated amebic 
liver abscess. Aspiration of its contents removes a foreign body factor 
which may be of importance in some cases.’’ The adyantages to be derived 
from aspiration are confirmatory evidence of the diagnosis, a shortened con- 
valescence, early detection of secondary bacterial infection, and possibly 
prevention of rupture or extension into neighboring structures. Against 
these must be weighed the possible dangers, namely, hemorrhage or rupture 
into the serosal cavities and the introduction of secondary bacterial infection. 

In most cases the prompt response to emetine therapy is sufficient evidence 
to confirm the diagnosis based on clinical findings. Comparative studies 
are not available to indicate that convalescence is actually shortened by 
aspiration, although such an assumption seems reasonable. Nevertheless, 
the dangers would appear to outweigh the possible advantages of a shortened 
clinical course. 
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It has seemed to us, therefore, that the indications for aspiration are; 
(1) failure of the patient to show any improvement after a full course of 12 
grains of emetine, and (2) clinical or roentgen evidence that an abscess 
located near the surface of the liver is getting larger under emetine therapy. 

The technic of aspiration of the liver has been described elsewhere.^^ 
If the aspirated contents are found to contain bacteria, emetine therapy 
should be supplemented with one of the sulfonamides or penicillin. A case 
of chronic amebic abscess with secondary beta hemolytic streptococcus 
infection has recently been successfully treated with aspiration followed by 
the instillation of penicillin through a fine catheter.^® The injection of 
emetine into the abscess cavity^® does not appear to offer any advantages 
over the intramuscular route. 

Indications for Surgical Drainage. Before the advent of the sulfona- 
mides and penicillin, evidence of secondary bacterial infection was an indica- 
tion for operation. Bacterial infection is an infrequent complication ® so that 
relatively little experience with these new drugs has been accumulated, but 
there is reason to believe that many cases will be cured with aspiration and 
chemotherapy, and they should be tried before operation is attempted. 

Aspiration of superficially located abscesses in the left lobe of the liver 
has been found hazardous and surgical drainage is usually recommended 
when emetine therapy alone fails.® Fortunately the operative risk is 
much lower in these than in right lobe abscesses. 

Acute rupture of an abscess into one of the serous cavities is usually an 
indication for surgical drainage, especially when it occurs into the peritoneum 
or pericardium. Rupture into the pleural space does not necessarily require 
surgical drainage, unless the abscess contents are secondarily infected. Sim- 
ple aspiration plus emetine therapy frequently effects a cure. 

Ochsner and De Bakey’s ^ extraserous approach to the liver would appear 
to be the method of choice where operation is contemplated. Since operation 
invariably results in secondary bacterial infection of the abscess, sulfona- 
mides or penicillin should always be administered. Obviously a full course 
of emetine is also indicated, preferably preoperatively if feasible. 

Diagnosis 

The early diagnosis of hepatic amebiasis depends chiefly on a careful 
analysis of the patient’s symptoms and physical findings. Roentgen-ray and 
laboratory examinations often yield helpful collateral evidence but are rarely 
diagnostic. Confirmation of the diagnosis usually rests on the clear-cut 
specific response to emetine therapy. More direct confirmation requires 
the demonstration of amebae in the liver, possibly only in the later stages of 
the disease when an abscess has developed, and even then amebae are often 
not found on aspiration. The diagnostic value of a therapeutic trial of 
emetine in this disease has been amply confirmed.®’ 

The clinical picture of hepatic amebiasis may simulate a great variety 
of diseases, but they can usually be differentiated without much difficulty. 
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Most errors in diagnosis are due to a failure to consider the possibility of 
hepatic amebiasis. This is especially true in the temperate zone where 
amebiasis is generally regarded as a tropical disease. Numerous studies 
have indicated that amebiasis is by no means a rare disease in the temperate 
zone.^ 

The conditions to be considered in the differential diagnosis of hepatic 
amebiasis will depend on the stage of the disease, the predominant symptoms 
and the presence or absence of complications. In general, they may be 
grouped as follows : ( 1 ) diseases of the right upper quadrant of the abdomen, 
(2) pulmonary diseases and (3) primary^ febrile illnesses. 

An analysis of the initial diagnoses made on our cases gives some indica- 
tion of the diagnostic problems involved (table 9). Attention should be 

Table IX 


Diagnoses Made on Admission to the Hospital 



Abscess and Acute 
Hepatitis 
(23 Cases)* 

Subacute and Chronic 
Hepatitis 
(39 Cases)* 

Right upper quadrant syndrome 

12 

39 

Hepatitis 



Amebic 

5 

29 

Unclassified 


6 

Cholecystitis 

2 

1 

Gastritis 

1 

0 

Renal calculus 

0 

1 

Pyelitis 

0 

1 

Herpes zoster 

0 

1 

Pulmonary syndrome 

7 

4 

Pleurisy 

0 

4 

Pneumonia 

3 

0 

Upper respiratory infection 

4 

0 

Primary acute febrile illness 

7 

z 

Malaria 

3 

2 

Typhoid 

3 

0 

Dengue 

1 

0 

Diarrheal diseases 

6 

31 

Amebic dysentery 

3 

30 

Acute enteritis 

3 

1 


* Multiple diagnoses account for the discrepancy between the number of cases and the 
number of diagnoses. 


drawn to the fact that the medical officers who saw these patients on admis- 
sion were keenly aware of the amebiasis problem and were on the lookout 
for hepatic cases. Multiple diagnoses were common, so that statistical 
analysis is difficult, but a few important points stand out that are worthy of 
consideration. 

The clinical picture was sufficiently clear to suggest disease in the right 
upper quadrant of the abdomen in 51 of the 62 cases, and in 44 of these it 
could be localized in the liver. In 34 the correct diagnosis was made before 
any laboratory or roentgen-ray examinations were carried out. Liver dis- 
ease was suspected in almost all of the subacute and chronic hepatitis, but in 
only one-third of the abscess and acute hepatitis groups. 
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A diagnosis of pulmonary disease was made in 11 of- the 62 cases. It 
was made in one third of the abscess and acute hepatitis groups and in only 
four of the 39 subacute and chronic hepatitis cases. Pneumonia or upper 
respiratory infection was suspected in the former and pleurisy in the latter. 

One third of the abscess and acute hepatitis cases were thought to have 
one of the primary acute febrile illnesses — ^malaria, typhoid or dengue. Two 
of the subacute hepatitis groups with fever were diagnosed malaria. 

In almost every instance where the diagnosis of hepatic amebiasis was 
not considered on admission, reexamination revealed painful enlargement or 
compression tenderness of the liver or both, indicating the true nature of 
the disease. The demonstration of E. histolytica in the stools added weight 
to the diagnosis of hepatic amebiasis, but had to be regarded with suspicion 
since the incidence of amebiasis in all our troops was so high. The absence 
of E. histolytica by no means excluded the diagnosis. Leukocytosis with a 
relatively low polymorphonuclear count was a helpful point in differentiating 
hepatic amebiasis from pneumonia and the other acute febrile illnesses. 
Roentgen-ray examination was particularly useful in excluding pneumonia, 
but indicated liver disease in only a few instances. 

The diagnosis was much simpler, on the whole, in the subacute and 
chronic hepatic groups. The one disease that might have been confusing, 
infectious hepatitis, actually presented very little difficulty. The absence of 
jaundice, anorexia, indigestion, splenomegaly and leukopenia, the infrequent 
occurrence of nausea and the presence of compression tenderness of the liver 
favored an amebic etiology and the prompt response to emetine therapy con- 
firmed it. The ineffectiveness of emetine therapy in infectious hepatitis was 
amply demonstrated in a number of these patients who were found to have 
E. histolytica in their stools. A full course of emetine had no effect on their 
symptoms or the liver findings, and they ran the usual four to eight week 
course of this disease. 

Of the three cases with involvement of the left lobe of the liver, two 
were correctly diagnosed on admission and they responded promptly to 
emetine therapy. The third, an abscess, was thought to have an early pneu- 
monia of the left lower lobe and was treated with sulfathiazole. Chest pain, 
fever and leukocytosis increased under this form of therapy. Reexamination 
of the patient on the fourth day disclosed the fact that the pain was located 
beneath the left costal margin, radiated to the chest and had all the other 
characteristics of liver pain. The liver was found to be enlarged and tender 
with marked compression tenderness and there was a mass beneath the left 
costal margin. The stools were positive for E. histolytica. Rapid recovery 
followed the institution of emetine therapy. 

A secondary diagnosis of amebic dysentery was made on admission in 
33 of the 62 cases. Thirty of these fell into the subacute and chronic 
hepatitis groups, in which, it will be recalled, diarrhea was such a prominent 
symptom. 
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A diagnosis of-hepatic amebiasis was made fairly promptly in most of the 
cases. An average of 4.2 days elapsed between admission and the institution 
of emetine therapy. In 28 cases treatment was started within 24 hours. 
The longest delay Avas 20 days. 

Chronic amebic abscess, not encountered in this series, presents a number 
of diagnostic difficulties not mentioned, especially when complicated by ex- 
tension to neighboring structures. The right upper quadrant syndrome may 
simulate carcinoma of the liver, stomach or gall-bladder, cirrhosis, amyloid 
or ecchinococcus disease of the liver, hepar lobatum, pyogenic abscess of the 
liver and abscess complicating peptic ulcer or cholecystitis. The pulmonary 
syndrome may simulate post-pneumonic empyema, tuberculous pleural ef- 
fusion, pyogenic lung abscess and bronchogenic carcinoma."’ 

Summary and Conclusions 

1. Sixty-nine cases of amebiasis of the liA’er were encountered in two 
U. S. Army’ hospitals in India OA’er a period of 22 months. The clinical 
features of 62 and the results of treatment in all 69 were discussed. 

2. The cases fell into four distinct groups which could be readily dif- 
ferentiated clinically: (1) acute abscess, (2) acute hepatitis, (3) subacute 
hepatitis and (4) chronic hepatitis. The clinical features and laboratory 
findings in each Avere correlated Avith the known facts about the pathology of 
the disease. The findings Avere compared Avith those seen in chronic amebic 
abscess, the form of the disease usually described. 

3. Emetine therapy alone cured 68 of the 69 cases. One patient Avas 
improved but failed to meet the rigid criteria of cure laid doAvn. The neces- 
sity for prolonged emetine therapy Avas stressed and a safe dosage schedule 
outlined. 

4. The clinical classification of hepatic amebiasis makes for a better 
understanding of the underlying pathology, calls attention to the less com- 
monly recognized forms of the disease and gives some indication of the 
amount and type of treatment required. 

5. The early diagnosis of hepatic amebiasis depends chiefly on a careful 
analysis of the symptoms and physical findings. Roentgen-ray and labora- 
tory examinations yield helpful collateral evidence, but are rarely diagnostic. 
Confirmation usually rests on the specific response to emetine therapy. The 
demonstration of amebae in the liver is possible only in the late stages of the 
disease. 

6. Emetine is the treatment of choice in all forms of hepatic amebiasis. 
Aspiration and surgical drainage are indicated under special circumstances, 
especially in late abscess cases. 

BIBLIOGRAPHY 

1. OcHSNER, A., and DeBakey, M. : Amebic hepatitis and hepatic abscess, Surgery, 1943, 

xiii, 460. 

2. Klatskin, G. : Unpublished data. 



AMEBIASIS OF THE LIVER 


631 


3. Payne, A. M. M. ; Amoebic dysentery in Eastern India, Trop. Dis. Bull., 1945, xlii, 206. 

4. Palmer, R. B. ; Changes in the liver in amebic dysentery. Arch. Path., 1938, xxv, 327. 

5. Rogers, L. : The rapid cure of amebic dysentery and hepatitis by hypodermic injections 

of soluble salts of emetine, Brit. Med. Jr., 1912, i, 1424. 

6. Rogers, L. : Amebic liver abscess, Lancet, 1922, i, 569. 

7. Berne, C. J.: Diagnosis and treatment of amebic liver abscess, Surg., Gynec. and Obst., 

1942, Ixxv, 235. 

8. Rogers, L. : Recent advances in tropical medicine, 1929, P. Blakiston’s Son and Co., 

Philadelphia. 

9. Greig, E. D. W. : Amebic abscess of the liver discharged through the lung, Jr. Trop. Med. 

and Hyg., 1940, xliii, 207. 

10. Meleney, H. E. ; The pathology of amebiasis, Jr. Am. Med. Assoc., 1934, ciii, 1213. 

11. Rogers, L. ; Amebic liver abscess. Lancet, 1922, i, 463. 

12. Chevers, N. and Maclean, Quoted by Scott, H. H. ; A history of tropical medicine, 

1939, The Williams and Wilkins Co., Baltimore. 

13. Brown, P. W. and Hodgson, C. H. ; Late results of treatment of amebic abscess and 

hepatitis of the liver. Am. Jr. Med. Sci., 1938, cxcvi, 305. 

14. Kilgore, E. S.; Discussion of Elliott’s paper, Trans. Assoc. Am. Phys., 1935, 1, 176, 

15. Munk, J. : X-ray appearances in amebic hepatitis, Brit. Jr. Radiol., 1944, xvii, 48. 

16. Pancoast, H. K. ; The roentgenological diagnosis of liver abscess with or without sub- 

diaphragmatic abscess. Am. Jr. Roent, 1926, xvi, 303. 

17. OcHSNER, A., and DeBakey, M. ; Amebic hepatitis and hepatic abscess. Surgery, 1943, 

xiii, 612. 

18. Noth, P. H., and Hirshfeld, J. W. : Amebic abscess of the liver with secondary infection. 

Local treatment with penicillin, Jr. Am. Med. Assoc., 1944, cxxiv, 643. 

19. Royster, H. A., Haywood, H. B., and Stanfield, W. W. ; The treatment of amebic 

absces's of the liver, Ann. Surg,, 1936, ciii, 794. 

20. Elliott, C. A. : Importance of the therapeutic test for amebiasis in patients presenting 

symptoms referable to the right lower chest, Trans. Assoc. Am. Phys., 1935, 1, 176. 

21. SoDEMAN, W. A., and Lewis, B. O. : Amebic hepatitis. Am. Jr. Trop. Med., 1945, xxv, 35. 



SOME COMMON CONDITIONS, NOT DUE TO PRI- 
MARY HEART DISEASE, THAT MAY BE ASSO- 
CIATED WITH CHANGES IN THE 
ELECTROCARDIOGRAM * 

By Willis Sensenbach, M.D., High Point, North Carolina 

*T)uring the past 25 years, the science of electrocardiography has been 
developed to the point where it has become an important and valuable adjunct 
to clinical medicine. In more recent years its use in clinical medicine has 
become widespread. Coincidental!}', and perhaps inevitably, with the in- 
creased application of electrocardiography, there has developed a tendency 
towards serious misuse of this valuable and useful method. The major 
reason for the abuse of the electrocardiogram is that its limitations have not 
been properly recognized. The frequency with which serious errors in 
medicine are made because of unjustified conclusions reached from inter- 
pretation of electrocardiograms is alarming, and the situation cannot be ex- 
pected to improve until there is a more general realization of the limitations 
of electrocardiography. It is my purpose to point out briefly some conditions 
in which the electrocardiogram may be of value and to indicate in somewhat 
more detail some of the limitations of the method.' 

The electrocardiogram is of great value in the detection and classification 
of the cardiac arrhythmias. Although it is true that in most instances a 
correct clinicial diagnosis of the arrhythmias can be made at the bedside, 
there are occasional cases in which a correct diagnosis must depend on electro- 
cardiographic findings. This is true when there is auricular flutter with 
constant auriculoventricular block and a regular ventricular rhythm at a 
relatively slow rate, and when no clue can be obtained from physical examin- 
ation because the patient is too ill to be exercised. When there is a totally 
irregular rhythm due to many auricular or ventricular premature beats, it may 
be impossible clinically to differentiate with certainty such an arrhythmia 
from auricular fibrillation. A diagnosis of ventricular tachycardia, although 
often suspected clinically, always requires electrocardiographic confirmation. 
Finally, even when one can be quite sure of the clinical diagnosis of an 
arrhythmia, electrocardiographic confirmation is desirable and comforting. 

The electrocardiogram may be of real value in the I'ecognition of myor 
cardial infarction. In most instances of acute myocardial infarction, the 
electrocardiographic tracing will not only reveal the presence of the infarc- 
tion but may allow one to localize it with a reasonable degree of certainty to 
the anterior, posterior or lateral Avail of the ventricle. The electrocardio- 
gram will be of value, not only in the recognition of myocardial infarction, 

* Received for publication December 1, 1945. 

From the Department of Medicine, Southwestern Medical College St. Paul’s Hospital 
and The Methodist Hospital, Dallas, Texas. 
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but also in following the course of the disease. Serial tracings taken during 
the course of an acute myocardial infarction may be useful in following the 
progress of the 'disease and may give helpful information in regard to the 
healing of the infarction. Furthermore, it may be possible to identify old 
and previously unrecognized cases of myocardial infarction through the per- 
sistence of certain residual changes in the electrocardiogram. In this respect, 
however, its value is not great, since certain extracardiac influences may"®^ 
produce changes of a similar nature. 

The electrocardiogram may be of value during the course of certain 
systemic diseases, such as rheumatic fever, trichinosis or diphtheria, to in- 
dicate when the heart has become involved. Electrocardiographic evidence 
in such instances may be the only evidence obtainable to indicate if and when 
cardiac involvement has occurred. 

Less frequently the electrocardiogram may be of value in revealing or 
making one suspicious that a patient has been taking certain drugs, notably 
digitalis. At times, when one cannot be certain from the history that a 
patient has been taking digitalis, an electrocardiogram may reveal the typical 
findings of digitalis effect. The presence of a normal electrocardiogram, 
however, in such a case is not positive proof that the patient has not been . 
taking digitalis. The diagnosis of digitalis intoxication, as a rule, depends 
on clinical findings and is not information that can be gleaned from the 
electrocardiogram. Although the changes in the electrocardiogram due to 
the effect of digitalis may at times be helpful, in many instances these changes 
are misinterpreted as being evidence of myocardial disease. When it is 
important to determine whether or not the changes in a given electrocardio- 
gram are due to myocardial disease or to the effect of digitalis, the drug 
should be withdrawn, and if the changes in question are due to its effect, they 
should disappear within a period of th ree week s. Changes due to digitalis 
will usually disappear more promptly, but it should be remembered that they 
may sometimes persist for as long as three weeks after the drug has been dis- 
continued. 

The electrocardiogram, then, may be of great value in the detection and 
classification of the cardiac arrhythmias and in the recognition of acute 
myocardial infarction. It may also be of value in determining when the 
heart has become involved in the course of certain systemic diseases and in 
revealing the influence of certain drugs, principally digitalis. 

With this brief discussion of the value of electrocardiography as an 
introduction, we may discuss in somewhat more detail some of the limitations 
of the method. It should be stressed from the outset that as compared to 
other methods of examination the electrocardiogram provides very little 
information as to function of the heart or as to prognosis. The electrocar- 
diogram is often entirely normal in individuals suffering from severe heart 
disease and advanced congestive heart failure. Many patients with angina 
pectoris on slightest exertion and severe coronary sclerosis will exhibit a 
normal electrocardiogram while at rest. In those patients with severe coro- 
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nary artery disease and normal resting electrocardiograms, exercise will effect 
transient changes in the tracing which reveal the coronary disease in a fairly 
large number of cases. There remains, however, an appreciable number 
. of patients with severe coronary artery disease and angina pectoris who have 
normal electrocardiograms, even immediately after exercise. Such patients 
have obvious functional impairment, yet exhibit no abnormal changes in the 
?• electrocardiogram. 'On the other hand, there may be striking changes in 
the electrocardiogram in the absence of heart disease and when there is no 
functional impairment of the heart. It is clear, then, that as far as func- 
tion is concerned, the electrocardiogram is not a reliable measuring rod and 
if depended upon, may be dangerously misleading.'^ It is equally incorrect 
to look to the electrocardiogram for information regarding prognosis in a 
patient with heart disease. In many^ individuals with serious heart disease 
who have had one or more myocardial infarctions in the past the changes in 
the electrocardiogram will have completely disappeared after the infarctions 
have healed. Such individuals may have marked coronary artery sclerosis, 
yet no clue as to the serious nature of the heart disease may be gained from 
a study of the single electrocardiographic tracing. On the other hand, there 
may be striking changes in the electrocardiogram in certain individuals who 
have no evidence of heart disease and who may be expected to live for many 
years. The Wolff-Parkinson-White syndrome, where there are the changes 
of bundle branch block with a short PR interval, is an example of such a 
condition. A serious error in prognosis would be made by one who inter- 
preted these changes as indicating poor prognosis or impairment of function, 
for in such individuals the heart is normal, the bizarre findings in the electro- 
cardiogram being due to short circuiting of the conduction impulse through 
the bundle of Kent. 

A third cause for error in the interpretation of the electrocardiogram 
lies in an adherence to too rigid criteria for normality in the electrocardio- 
graphic tracing. Recent reports of Stewart and Manning®^ and Graybiel, 
McFarland, Gates and Webster,^® who studied electrocardiograms made on 
large numbers of healthy young adults in the Armed Forces, show clearly 
that our present standards of normality in the electrocardiogram are in need 
of revision. For example, the term “sinus bradycardia” is usually used to 
denote rates below 60. Graybiel and his coworkers found that one-third of 
their cases had rates between 50 and 60. They believe the term “sinus 
bradycardia” should be reserved for rates below 45. Notching of the 
P-wave, usually considered abnormal, occurred in 27 per cent of their cases 
of normal healthy males. The upper limit of normality in the PR interval 
is usually considered to be between .18 and .20 second, depending on the age 
of the individual. In the series of Graybiel et al. the PR interval was .19 
second in 19 cases, .20 second in 33 cases, .21 second in four cases, .22 
second in eight cases and .24, .25, .26 and .28 second in one case each. Four 
cases in the Stewart and Manning series presented a PR interval of over .24 
second, the longest one of which was .36 second. According to present 
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standards .10 second is the upper limit of normal for the QRS interval. In 
the combined series of 1500 cases -there was a QRS interval of over .10 
second in ,47 cases. In one case of Grabiel et al. the QRS interval was .13 
second. They concluded that a QRS interval as long as .13 second rhay be 
observed in young persons without evidence of heart disease and that a QRS 
interval of .11 second is found with sufficient frequency in young, healthy 
adults to suggest that it is not necessarily of pathological significance. 
Notching and slurring of the QRS complex, often considered of pathological 
significance, occurred in the total of 1500 cases 36 times in Lead I, 39 times 
in Lead II and in 210 cases in Lead III. An amplitude of the QRS complex 
no greater than 5 mm. in the standard limb leads occurred in 16 cases. Left 
and right axis deviation occurred with sufficient frequency to show that devi- 
ation of the electrical axis in itself is not necessarily of pathological signifi- 
cance. There were 95 instances of left axis deviation and 64 instances of 
right axis deviation occurring among the 1500 normal, healthy adults. 

Displacement of the ST segment of more than 1 mm. was a rare occur- 
rence in this series of normal healthy adults. The ST segment was displaced 
upward more than 1 mm. in Lead I in 6 instances, in Lead II in 35 instances, 
and in Lead III in 7 instances. Downward displacement of more than 
1 mm. occurred once in Lead I, not at all in Lead II, and three times in 
Lead III. 

In the entire series of 1500 cases there was no instance of an inverted 
or diphasic Ti. In two instances T 2 was inverted, and in two instances it 
was diphasic. Ti, on the other hand, was inverted or diphasic in one-fifth 
of all the cases of Graybiel, et al. and in 28 per cent of Stewart and Manning’s 
cases. 

These results show that “the range of variation in the electrocardiogram 
of normal young airmen is considerably greater than the present standards 
would lead one to expect, and a relatively large number of records show 
characteristics which hitherto have been considered diagnostic of heart 
disease”. The obvious conclusion is that the normal in electrocardiography 
extends well into what has been commonly regarded as the abnormal range. 
These results emphasize the great individual variation in electrocardiographic 
pattern and the wide range of normal values, so that we are coming to realize 
that many changes in the electrocardiogram that have previously been con- 
sidered definitely abnormal, in a great many instances actually are not. Until 
the present criteria for normality are revised these minor changes that may 
occur in normal individuals should be disregarded when there is lack of clin- 
ical correlation. For that matter, any electrocardiographic changes should 
be viewed with skepticism when the findings cannot be correlated clinically 
with the patient. 

-^Most of the serious errors of interpretation of the electrocardiogram 
may be found in the interpretation of the changes that occur in the ven- 
tricular complex, including the ST segment and T-wave. There is fairly 
widespread belief that the changes in this particular part of the electrocardio- 
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gram specifically indicate myocardial disease or disease of the coronary 
arteries. This misconception has undoubtedly led to the more serious errors 
of electrocardiographic interpretation and is in large part due to a failure 
of recognition of the non-specificity of changes in this portion of the tracing. 
In order to emphasize the lack of specificity of these changes, I wish to 
present a list of some of the more common conditions, not due to primary 
disease of the heart, which may bring about changes in the electrocardiogram 
similar to those commonly attributed to coronary sclerosis and diffuse myo- 
cardial disease."^ 

1. Drugs: Many drugs produce changes in the electrocardiogram'. 
The effect of digitalis is well known, as is that of quinidine. Less well 
recognized is the effect of other drugs. The anti-malarial drugs, plasmochin, 
atabrine and quinine, cause electrocardiographic changes.^® Plasmochin 
increases the amplitude of the QRS complex and T-wave. In some cases 
it causes elevation of the ST segment which may stimulate, in some degree, 
those changes which occur after a coronary thrombosis. Atabrine, on the 
other hand, decreases the amplitude of the QRS and the T-waves and restores 
the ST segment to the iso-electric level after it has been elevated by plas- 
mochin. Quinine has a similar effect to atabrine, but to a lesser degree. 
Adrenalin, ergotamine tartrate, atropine, emetine and mecholyl are other 
drugs that may affect the ST segment and the T-wave in the electrocardio- 
gram. Inhalation of tobacco smoke brings about an increase in the rate of 
the heart and not infrequently causes lowering or inversion of the T-waves.^^ 
These changes are transient and disappear promptly when the subject stops 
smoking. They are due to the effect of the nicotine in the tobacco smoke. 

It is important, then, that electrocardiograms be interpreted with a 
knowledge of the drugs the patient has been taking so that changes caused by 
such drugs may not be mistakenly attributed to disease of the heart. The 
changes in the electrocardiogram due to drugs disappear after the drugs are 
withdrawn. 

2 Exercise: Excessive exercise in normal individuals will produce 
depression of the ST segments and flattening or inversion of the T-waves 
(figure 1).^®’®® These changes are most likely related to the reduction in 
coronary blood flow incident to the tachycardia that occurs with excessive 
exercise and are quite transient and disappear promptly with the decline in 
rate of the heart. For the same reason similar changes may occur in the 
electrocardiogram in patients who have paroxysmal auricular tachycardia 
or paroxysmal auricular fibrillation. These changes may -be noted after the 
subsidence of the attack, and unless the attack is of extremely long duration, 
they are transient and disappear within a few hours or days after the tachy- 
cardia is terminated. 

3. A elite Infection: Inversion of the T-wave and changes in the ST 
segment have been described as occurring during the course of various acute 
infections; pneumonia, trichinosis, diphtheria, typhoid fever, typhus fever, 
influenza, periarteritis nodosa, undulant fever, and pulmonary tuberculosis.®® 



Fig. 1. A. Electrocardiogram made on a normal, healthy medical student at rest. 

B. Record made immediately after exercise. ^ 

pericarditis as an extra-cardiac lesion, and it is considered so liere because 
the electrocardiographic changes, either in chronic or acute pericarditis, may be 
similar to those caused by diffuse myocardial disease resulting from coronary 
arteriosclerosis. In both acute and chronic pericarditis, the clinical picture 
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is usually so clearcut as to preclude the necessity for electrocardiographic 
evidence in differentiating the two conditions. 

5. Metabolic Disorders: In simple obesity there may be changes in the 
electrocardiogram, usually characterized by low amplitude of the QRS 
complex and of the T-wave. These changes are similar in many respects to 
those that may be seen in hypothyroidism. In the latter condition, however, 
changes in the T-waves are usually more marked, and there may be inversion 
of these waves in all leads occasionally with depression of the ST segments. 
Following thyroid medication the amplitude of the QRST complexes is 
increased, • and the record is restored to normal. Changes of a different 
nature have been described in hyperthyroidism,® with again the major changes 
occurring in the terminal portion of the QRST complex. The T-waves in 
hyperthyroidism are often increased in amplitude. 

/ Clagett has described minor changes in the electrocardiogram during the 
course of artificial fever therapy.^ The changes are mainly variations in 
amplitude of the various components of the electrocardiogram, but in a few 
instances there may be slight ST segment depression. These changes are 
transient, and are considered insignificant by the author, who believes they 
are due to the tachycardia that accompanies the hyperpyrexia.*^ 

Alterations in the acid-base balance in the body may lead to changes in 
the electrocardiogram that may simulate those due to coronary sclerosis and 
diffuse myocardial disease. Alkalosis,"’®®’®^ produced either by overventil- 
ation or by the ingestion of sodium bicarbonate, is accompanied by a reduc- 
tion in the amplitude of the T-waves. Acidosis, on the other hand, produced 
experimentally by the ingestion of ammonium chloride, causes an increased 
amplitude of the T-waves. Changes that may occur in the electrocardiogram 
during the course of the hyperventilation syndrome, for example, are occas- 
ionally marked and may be confused with those that occur after myocardial 
infarction.®^ It is believed that these changes are due to changes in the pH 
of the blood, since alkalosis brought about by other means may cause simi- 
lar changes in the electrocardiogram. The fact that electrocardiographic 
changes similar to those occurring in myocardial infarction may occur in 
patients with anxiety neurosis and the hyperventilation syndrome is impor- 
tant, since most of them have chest pain which, without careful evaluation, 
may be mistaken for angina pectoris. It is very important, therefore, to 
recognize that the hyperventilation syndrome alone may lead to changes in 
the T-waves and the ST segment that simulate those found in myocardial 
disease and myocardial infarction. 

Case 1. A young married woman entered the hospital complaining of severe 
shortness of breath and “heart trouble” of a few weeks’ duration. She was greatly 
disturbed emotionally and hyperventilated almost continuously while awake. Except 
for moderate 'obesity the physical examination was normal. The heart was not en- 
larged, and there were no murmurs. The blood pressure was normal. Roentgen-ray 
and fluoroscopy of the heart revealed no abnormalities in the size or shape of the 
cardiac silhouette. The electrocardiogram (figure 2) was distinctly abnormal, the 
most marked change being in Lead II, where the T-wave was sharply inverted. 
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non-'diabetic patients who have been subjected to insulin shock therapy. In 
a few persons with spontaneous hypoglycemia or hyperinsulinism similar 
changes have occurred. 

Case 2. A 39 year old male had had numerous attacks of constrictive precordial 
pain associated with numbness in the left arm. The pain varied from mild to severe, 
and lasted from one to two hours. There was no relationship to exertion, and no at- 
tack had occurred within two hours after a meal. The physical examination was 
negative. No pain or electrocardiographic changes could be induced by exertion. 
However, a typical attack of pain and marked electrocardiographic changes (figure 3) 
could be induced by insulin. The attacks were prevented by a low carbohydrate, high 
protein diet. 

Harrison and Finks report the case of a 27 year old female who had 
typical attacks of angina pectoris, and whose attacks were not related to 
exertion, but could be induced by insulin and relieved by either nitroglycerin 
or orange juice. During the attacks elevation of the ST segments in the 
electrocardiogram was noted. 

Fox and Messeloff ® have described transient electrocardiographic 
changes occurring during the course of serum sickness. In their case, the 
QRS complex was diminished in amplitude, as was the T-wave in Leads II, 
III and IV, There were only minor ST segment changes. In 10 days the 
electrocardiogram had become normal. 

Electrocardiographic changes are not uncommon in certain vitamin de- 
ficiency diseases. In beriberi and in minor grades of vitamin Bi defi- 
ciency, T-wave abnormalities, as well as low amplitude of the QRS com- 
plexes, have been described. The electrocardiographic changes in pellagra 
are mainly characterized by lowering and inversion of the T-waves. The 
administration of thiamin chloride or nicotinic acid results in a prompt return 
of the electrocardiogram to normal. Rachmilewitz and Braun proposed 
that the changes in the electrocardiogram that may occur during the course of 
pellagra are metabolic in origin as a result of a coenzyme deficiency in the 
heart muscle. This impression was confirmed by Govier who found that 
coenzyme 1 is reduced by 70 per cent to 83 per cent of normal in cardiac 
muscle rendered ischemic by coronary artery ligation. Nicotinaiftide given 
intravenously before coronary ligation protected to a great extent against 
the breakdown of coenzyme 1. 

Electrocardiographic changes are frequently observed in the anemias of 
both the acute and chronic types. In the chronic anemias, such as untreated 
pernicious anemia or sickle cell anemia, the changes may be due to actual 
changes in the myocardium since many such patients also have cardiac en- 
largement. Usually, unless the anemia is of very long duration, the electro- 
cardiographic changes will disappear when the anemia is corrected. Scherf 
and Klotz have described electrocardiographic changes occurring in the 
acute anemia due to sudden blood loss. These changes were characterized 
by lowering to inversion of the T-waves and depression of the ST segments. 
Slightly lowered amplitude of the QRS complex was occasionally observed. 




Fig. 3. These electrocardiograms show the marked ST segment displacement that may be induced by insulin. See text, case 3 
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The changes developed in the absence of shock, without severe anemia and 
were independent of the hemoglobin level. They disappeared in two to nine 
days. 

Carbon monoxide poisoning may be associated with changes in the elec- 
trocardiogram.^" The commonest changes are lowering or inversion of the 
T-waves, with or without slight displacement of the ST segments. Intra- 
ventricular block has been reported, but this occurs more rarely. 

6. Renal Disease: Variations in the serum potassium level may lead to 
changes in the electrocardiogram.'*’-" In patients with uremia and potas- 
sium retention, intraventricular conduction defects have been described, along 
with increased amplitude of the T-waves in all leads. With potassium* de- 
pletion, decreased amplitude of the T-waves and slight ST segment depres- 
sion may occur. These changes disappear after the potassium deficit in the 
serum is corrected. Electrocardiographic changes occur in acute glomerulo- 
nephritis in a high percentage of cases.^ The most striking changes are 
seen in the T-waves, with low amplitude to inversion, and there may also be 
depression of the ST segments. In some cases the changes may be strikingly 
similar to those due to acute myocardial infarction. 

Case 3. A 14 year old girl entered the hospital with the characteristic findings 
of acute glomerulonephritis. She was critically ill at the time of admission, and re- 
mained so for a period of two weeks when clinical improvement began. An interest- 
ing series of electrocardiograms was obtained (figure 4). revealing changes very 
similar to those that occur in myocardial infarction. As the patient improved clini- 
cally, the electrocardiogram changed so that by the time the patient was discharged 
from the hospital it had become almost normal. 

7. Acute Upper Abdominal Conditions: Acute inflammatory lesions in 
the upper abdomen may be associated with electrocardiographic changes that 
may be similar in many respects to those caused by disease of the coronary 
arteries. Such electrocardiographic changes have been described in acute 
pancreatitis,^"’ in uncomplicated disease of the gall-bladder,®’ bleeding 
peptic ulcer,*^® ruptured peptic ulcer.-® These changes are transient and dis- 
appear after the removal of the acute abdominal focus. It is important that 
this fact be recognized, since there is occasionally difficulty in determining 
whether severe upper abdominal pain is arising from below or above the 
diaphragm. Unless one is aware of the fact that electrocardiographic 
changes may occur in certain acute upper abdominal lesions, he may be mis- 
led on the basis of electrocardiographic findings into attributing the origin 
of the pain to the heart rather than to the abdomen. 

8. Pulmonary Embolism: Embolus to a large branch of the pulmonary 
artery may be associated with changes in the electrocardiogram which may 
resemble those due to coronary sclerosis. Slight depression of the ST seg- 
ments and inversion of the T-waves, especially of To and Ta, may occur. A 
deep S-wave in Lead I and Q-wave in Lead III also often appear. 

9. Autonomic Nervous System Imbalance: Certain patients with neuro- 
circulatory asthenia may -show T-wave inversion in Leads II and III.^"’ 
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These findings tend to vary from time to time so that occasionally the 
T-waves may be upright, having previously been inverted. Increased ampli- 
tude of the T-wave may also occur in this disease. 

There is evidence to indicate that fear may cause changes in the electro- 
cardiogram in persons with normal hearts (figure 5) . Mainzer and Krause 
made electrocardiograms on patients on the operating table immediately 
before the induction of a general anesthetic. Abnormal electrocardiographic 
records, as compared with a tracing made on the previous day, were obtained 



Fig. 4. A. Sept. 22, 1943, shortly after admission to the hospital. 

B. Oct. 4, 1943, the patient still critically ill, blood pressure elevated, marked nitrogen 
retention. 

C. Oct. 8, 1943, at this time clinical improvement has begun. 

D. Oct. 25, 1943, almost complete clinical recovery. The electrocardiogram also is now 
almost normal. 


in two-fifths of their 53 cases. The changes noted consisted in depression 
of the ST segment, flattening or inversion of the T-waves, these changes 
being similar to those appearing in coronary insufficiency. In other cases, 
increased amplitude of the P-waves and the T-waves with sharply pointed 
P- and T-waves was noted. These changes are similar to those that may 
be seen in neurocirculatory asthenia. 

The foregoing would seem to indicate, then, that the changes in the 
terminal portion of the QRST complex, so often considered specific of myo- 
cardial disease, are far from being so, sinc^^,ai£,j.blQ^ present a list, ad- 
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Fig. 5. A. This record was made on an 11-year old girl who was admitted to the hos- 
pital for a corrective eye operation. This electrocardiogram was made two days before 
operation. 

B. Record made on the same patient on the operating table, immediately pre-operatively. 
No pre-operative medication had been given. The child was very apprehensive. Note that 
Tj has become almost isoelectric, and Tj has become definitely inverted. Another record 
made three days after operation was normal. 
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mittedly incomplete, of 47 conditions, none of which is due to primary 
heart disease, but all of which may produce changes in the electrocardiogram 
similar to those caused by coronary sclerosis and myocardial disease. An 
appreciation of this fact will make for more rational interpretation of the 
electrocardiogram and will avoid some of the errors of interpretation that 
now occur. 

Conclusions 


1. The electrocardiogram is of great value in the recognition of the 
cardiac arrhythmias and in the detection of myocardial infarction. It may 
be useful in determining if and when the heart has become involved during 
the course of certain systemic diseases, and less frequently, in determining 
whether or not an individual has been taking certain drugs, notably digitalis. 

2. A more widespread recognition of the limitations of electrocardio- 
graphy is desirable. 

3. Little information regarding function of the heart or prognosis can 
be obtained from the electrocardiogram. 

4. The present accepted standards of normality for the electrocardiogram 
are incorrect, since too many normal healthy young adults show changes 
which, according to present standards, are diagnostic of heart disease. 


Table I 


Some Conditions, Not Due to Primary Disease of the Heart, That May Be Associated with 
Changes in the Electrocardiogram Similar to Those Caused by 
Coronary Sclerosis and Mjmcardial Disease 


1. Drugs 

a. digitalis 

b. quinidine 

c. quinine 

d. atabrine _ 

e. plasmochin 

f. adrenalin 

g. ergotamine tartrate 

h. atropine 

i. mecholyl 

j. emetine 

k. tobacco smoke (nicotine) 

2. Exercise 

3. Acute Infections 

a. pneumonia 

b. trichinosis 

c. diphtheria 

d. typhoid fever 

e. typhus fever 

f. influenza 

g. periarteritis nodosa 

h. undulant fever 

i. pulmonarj’ tuberculosis 

4. Pericarditis 

a. acute 

b. chronic 

5. Metabolic Disorders 

a. obesity 

b. hypothyroidism 


5. Metabolic Disorders Cont’d 

c. hyperthyroidism 

d. artificial fever 

e. acidosis 

f. alkalosis 

g. hypoglycemia 

h. hyperventilation syndrome 

i. serum sickness 

j. thiamin chloride deficiency 

k. nicotinic acid deficiency 

l. acute blood loss 

m. chronic anemias 

n. carbon monoxide poisoning 

6. Renal Disease 

a. serum potassium retention 

b. serum potassium depletion 

c. acute glomerular nephritis 

7. Acute Upper Abdominal Disease 

a. acute pancreatitis 

b. uncomplicated gall-bladder disease 

c. bleeding peptic ulcer 

d. perforated peptic ulcer 

8. Pulmonary Embolism 

9. Autonomic Nervous System Imbalance 

a. neurodrculatory asthenia 

b. fear 
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5. Tlie major cause for the more serious mistakes in interpretation is 
the widespread belief that changes in the QRST complex and especially the 
ST segments and T-waves are specific for myocardial disease. A list of 47 
conditions, not due to primary heart disease, in which similar changes may 
occur, is presented in proof of the nonspecificity of these changes. 
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RENAL CHANGES IN SECONDARY SHOCK 

. -By Peti^k a. Heuiiut, M.D., P/iilmlclphia, Pennsylvania 

Recekt medical literature contains numerous contributions on a clinico- 
patliological entity affecting primarily the kidneys and variously called toxic 
nephritis (Brown, Eusterman, Hartman and Rowntree ’), hepato-renal syn- 
drome (Helwig and Schultz -). nephrosis (Wilbur “), clinically acute ne- 
phritis (Bell ■'), acute hematogenous interstitial nephritis (Kiminelstiel"’), 
extra renal azotemia (Jeghers and Bakst®), acute interstitial nephritis 
(Melnick*), crush syndrome (Bywaters®) and so forth. Clinically the 
syndrome is characterized by either a sudden and obvious onset accompanied 
by some or all of the manifestations of peripheral vascular collapse, or by a 
more insidious and imperceptible origin. In either case there is frequently 
hemoconcentration, a drop in blood pressure, and gradually increasing 
oliguria ending in anuria and death in uremia. Pathologically the kidneys 
are usually enlarged, congested, show some obscuring of the corticomedul- 
lary demarcations, an eversion of the cut edges and swollen cortices. Micro- 
scopically the glomeruli are 'either normal or congested and contain edema 
fluid. The tubules are dilated. Their epithelial cells show various degrees 
of degeneration to complete necrosis and occasionally regeneration and the 
lumina contain hemoglobin, hyalin or cellular casts. The interstitial tissue 
is edematous and often infiltrated with plasma cells, lymphocytes and poly- 
morphonuclear leukocytes. 

Such a syndrome has been described in a wide variety of clinical dis- 
orders some of which are (1) severe infections as peritonitis, septicemia, 
abscess, pneumonia, etc.,®’ ®’ ’ (2) as a result of transfusion reactions,^®’ 

(3) post operatively,® (4) intestinal obstruction,^’ (5) crushing in- 
juries,®’ (6) a variety of liver disturbances accompanied or unaccompanied 
by jaundice,^®’ ®’ ’®’ and (7) various unrelated chemicals including the 
sulfonamides,®®’ ®'’ bichloride of mercury,®’ ®® carbon tetrachloride,®® iodides,® 
quinine,®’' and cantharidine.®"’ Although it is thus apparent that the causes 
of the syndrome are protean, and that therefore the exact mechanisms in- 
volved as expressed by the different authors may also vary, it has perhaps 
not been generally realized that the one denominator common to many of 
the cases, regardless -of whether the disorder arises abruptly or whether its 
onset is more insidious, is peripheral vascular collapse or better known as 
shock. 

It is the purpose of this communication to present a group of selected 
cases representing a wide variety of disease processes that showed the typi- 
cal clinical and pathological picture of the syndrome as related above, and 
in which the phenomenon of shock was observed either early in the last 

* Received for publication January 10, 1946. 
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illness or shortly before death. These cases were selected from approxi- 
mately the last 1500 necropsies performed at the Jefferson Medical College 
Hospital covering a period of five years. They represent only a portion of 
the total number of cases of the syndrome encountered and were selected to 
show the divergent conditions under which both the syndrome and the 
phenomenon of shock occur rather than to indicate their frequency. 

Case Reports 

Case 1. Reaction to Transfusion of Incompatible Blood. A colored woman 
36 years old was admitted to the hospital with pneumonia for which she was given 
a course of sulfonamides for four days. At this time the ’ sulfonamide blood level 
was 2.3 mg. per 100 c.c. Twelve days after admission she was given by mistake 75 
to 100 c.c. of citrated blood of the wrong blood group. There was no immediate 
reaction but eight hours later her temperature rose to 102° F. and she developed a 
headache and passed dark brown to black urine. Subsequently she vomited and in a 
few days developed repeated convulsions. She died in pulmonary edema and severe 
oliguria seven days after the transfusion. The pertinent laboratory data were as 
follows ; before the transfusion erythrocytes 2,290,000 per cu. mm. and hemoglobin 
39.2 per cent whereas the day following the transfusion they were 3,580,000 per cu. mm. 
and 46.5 per cent respectively ; a gradual increase of the blood urea nitrogen and creati- 
nine from normal to 35.2 mg. per 100 c.c. and 6 mg. per 100 c.c. respectively three days 
before death : following the transfusion persistent high specific gravity, albumin, pus 
cells, erythrocytes and casts in the urine : a normal fluid intake and output before the 
transfusion whereas subsequently a fluid intake on successive days of 2275, 2280, 2300, 
6000, 5000 and 4600 c.c. with a corresponding urine output of 35,850, none, 30, 75, and 
85 c.c. ; a normal blood pressure throughout. 

Necropsy was performed 11 hours after death. There was no jaundice. The 
subcutaneous tissue throughout the body contained edema fluid and in addition each 
pleural and the peritoneal cavity contained 1200 c.c. of clear fluid. The right lung 
weighed 960 gm. and the left one 800 gm. Each showed marked edema. The spleen 
weighed 240 gm. ; the liver 2000 gm. and each kidney 220 gm. The capsules of the 
kidneys were slightly adherent to the cortices. Cut surfaces showed congested, swol- 
len cortices, slightly obscured corticomedullary junctions, an eversion of the cut 
edges and edema of the peripelvic fat and connective tissue. 

Microscopically the kidneys showed the changes typical of transfusion reactions. 
They consisted of relatively normal glomeruli except for congestion and edema of the 
tufts and often precipitated pink granular material in Bowman’s spaces. The proxi- 
mal convoluted tubules showed marked degeneration of the epithelium with occasional 
complete necrosis and sloughing, and dilated lumina often filled with precipitated pink 
staining material. The epithelial cells of the loops of Henle were normally intact 
but their lumina contained “hemoglobin,” erythrocytes, or hyalin casts. Changes in 
the distal convoluted tubules were the same' as those in the proximal ones except that 
they were less severe and occasionally their lumina contained casts similar to those 
found in Henle’s loops. The interstitial connective tissue disclosed marked edema, 
engorgement of the capillaries with erythrocytes and scattered lymphocytes, plasma 
cells and eosinopUUes. The collecting tubules showed various types of casts. Micro- 
scopic sections of the lungs showed diffuse congestion and edema with early ter- 
minal pneumonia. The liver disclosed marked congestion of the sinusoids and edema 
of the perisinusoidal spaces. There were no other contributory finding.s. 

Case 2. Perforated Cholecystitis and Bile Peritonitis. A white man 55 years 
old was admitted in a state of prostration with a history of severe epigastric pain and 
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nausea and vomiting of 24 hours’ duration. Operation the following day disclosed a 
perforated gall-bladder and bile in the peritoneal cavity. The next day he became 
comatose and remained in this state until death four days later. During his illness 
the temperature varied between 100° F., and 106° F., and the blood pressure before 
and after operation between 100 to 140 mm. Hg systolic and 68 to 90 mm. Hg diastolic. 
During the operation, however, it was 60 to 78 mm. Hg systolic and 50 or not ob- 
tainable diastolic for two and one-half consecutive hours. The blood non-protein 
nitrogen was 70 mg. per 100 c.c. on the day of operation and 150 mg. three days 
later. The erythrocytes numbered 4,150,000 per cu. mm. the day after operation and 
5,600,000 per cu. mm. two days later. On the day of operation and on each subse- 
quent day the fluid intake was 3000 c.c., 2000 c.c., 3000 c.c., 2000 c.c., and 3500 c.c. 
and the corresponding urinary output was 80 c.c., 100 c.c., 50 c.c., 900 c.c. and 2100 c.c. 
One recorded urinalysis on admission showed an acid reaction, specific gravity of 
1.027 and a cloud of albumin. 

Necropsy was performed three hours after death. The peritoneal cavity did not 
contain bile nor did it show any peritonitis. The gall-bladder was thick, firm, 
edematous and its tip contained a drain. There was no biliary obstruction and the 
liver was normal. The left kidney weighed 270 gm. and the right 190 gm. The 
capsules were adherent and the cortices, dull, rough, reddish brown and irregularly 
congested. Cut surfaces showed swollen cortices, an eversion of the edges and some 
obscuring of the corticomedullary demarcations. The perirenal tissue on the right 
side was indurated, hemorrhagic and showed areas of fat necrosis measuring as much 
as 5 cm. across. The pancreas was normal. The spleen weighed 350 gm. Per- 
mission to examine the thoracic organs was not granted. 

Microscopic sections of the kidneys showed the same changes as in Case 1 
except that there was more congestion and edema of both the glomeruli and inter- 
stitial connective tissue; less degeneration and more dilatation of the convoluted 
tubules ; fewer foci of inflammatory cells, and occasional completely hyalinized 
glomeruli. The gall-bladder wall was edematous and diffusely infiltrated Avith 
plasma cells, lymphocytes and polymorphonuclear leukocytes. Sections of the re- 
maining abdominal organs showed no contributory findings. 

Case 3. Ulcerath’e Esophagitis, Enteritis and Colitis. A white woman 63 years 
old was admitted with a history of constipation and diarrhea for five years; periodic 
bouts of nausea and vomiting with poor appetite for three years ; belching of gas and 
hiccoughs for tliree months and tarry stools for one week. The abdomen became 
distended 24 hours after admission and with this she became progressively weaker 
and died 7 days later. The blood pressure was 140 mm. of Hg systolic and 80 mm. of 
Hg diastolic on admission, but it gradually declined until the day before death it was 
80 mm. Hg systolic and 50 mm. diastolic and several hours before death 66 mm. Hg 
systolic and 44 mm. diastolic. The last erythrocyte count obtained four days before 
death was 3,000,000 per cu. mm. Previous ones were essentially similar. The non- 
protein nitrogen level of the blood first taken three days after hospitalization was 
286 mg. per 100 c.c. whereas on the day before death it was 192 mg. The daily intake 
of fluids varied from 2500 c.c. to 3000 c.c. and the corresponding urinary output from 
550 c.c. to 1000 c.c. A urinalysis one day before death showed an acid reaction, a 
specific gravity of 1.011, a cloud of albumin and 10 to 20 pus cells per high power 
field. The serum van den Bergh was negative. 

Necropsy was performed nine hours after death. Each pleural cavity contained 
an "excess" of serous fluid. The right lung weighed 510 gm. and the left one 
weighed 410 gm. Cut surfaces of each disclosed congestion and edema. The mucosa 
of the esophagus, jejunum, cecum and ascending colon contained numerous ulcers 
.that measured as much as 1 cm. across. The mucosa of the jejunum showed in addi- 
tion a gray pseudomembrane covering the nonulcerated portions. Congestion was 
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patchy. The right kidney weighed 200 gm. and the left 180 gm. Grossly the}' were 
essentially normal. The spleen weighed 90 gm. The remaining organs were normal. 

Microscopic sections of the kidneys disclosed marked degeneration of the epi- 
thelial cells of the convoluted tubules, especially the proximal ones. Their lumina 
were markedly dilated and contained pink staining precipitated material and less fre- 
quently erythrocytes. Hyalin or “hemoglobin” casts were particularly abundant in 
the loops of Henle where the epithelial cells were well preserved. They were less 
frequently present in the distal convoluted tubules. The epithelium of the collecting 
tubules was undisturbed. Their lumina contained various types of casts. The sup- 
porting connective tissue of the cortex showed marked edema, congestion of the capil- 
laries and focal collections of plasma cells and lymphocytes. The glomeruli were 
congested. Sections of the esophagus, jejunum and colon showed acute nonspecific 
ulcers with marked congestion of the submucosal capillaries. The lungs disclosed 
marked congestion and less edema. Sinusoidal congestion and perisinusoidal edema 
of the liver with compression of the liver cells were severe. Sections of the remaining 
organs disclosed no contributory findings. 

Case 4. Pnemnoma. A white man 58 years old was admitted in “an extreme 
state of cardiac collapse.” He was orthopneic, irrational, and examination dis- 
closed bubbling rales in his lungs and trachea, and edema of the ankles. He died one 
and one-half hours after admission. The erythrocytes numbered 5,000,000 per cu. 
mm. The hemoglobin was 86 per cent and the white corpuscles numbered 9200 per 
cu. mm. The blood pressure was 180 mm. Hg systolic and 105 mm. diastolic. The 
pulse was 130, temperature 102.4° F. and the respirations 50 per minute. 

Necropsy was performed 12 hours after death. There were 100 c.c. of fibrino- 
purulent exudate in the left pleural cavity. The left lung weighed 890 gm. and the 
right one 480 gm. An acute pneumonic process completely replaced the left upper 
lobe while throughout the left lower lobe and the entire right lung there was an excess 
of serosanguineous fluid. The left kidney weighed 230 gm., the right 160 gm., and 
the spleen 160 gm. Both the kidneys and the spleen were grossly normal. 

Microscopically there was severe congestion of the renal glomeruli and inter- 
stitial connective tissue. Edema was marked in the latter but only slight in the 
former. Foci of inflammatory cells were not seen. The epithelial cells of the con- 
voluted tubules were so swollen and granular that the lumina were completely or 
almost completely occluded. In addition some of the cells were cast off and filled 
either the same or most distal portions of the tubules. There was no epithelial re- 
generation. Henle's loops were usually normal, and while the epithelium of the 
collecting tubules was intact, their lumina contained cellular, hyaline or “hemo- 
globin” casts. Throughout the liver there rvere foci of intense congestion and 
extravasation of blood and plasma. The lungs showed congestion, edema and ex- 
tensive pneumonia. 

Case 5. Intestinal Obstruction and Localised Peritonitis. A colored man, 41 
years old, was admitted with severe epigastric pain of one day’s duration and nausea 
and vomiting of a few hours’ duration. Six days later he was operated upon for 
intestinal obstruction at which time a portion of the small bowel was resected. Fol- 
lowing the operation dark fluid continued to be extracted through the Wangensteen 
tube. Five days postoperatively his sclerae became icteric and he died 24 hours later. 
During the operation the blood pressure was so low that it was not obtainable for 40 
consecutive minutes. Subsequently it rose to 98 mm. of Hg systolic and 60 mm. 
diastolic. A single blood count taken four days after admission showed 5,250,000 
erythrocytes per cu. mm.; 106 per cent hemoglobin and 7200 white blood corpuscles 
per cu. mm. The blood non-protein nitrogen and creatinine rose from normal on 
admission to 74 mg. and 3.58 mg. per 100 c.c., respectively, two days before death. 
The daily fluid intake varied from 3000 c.c. to 4000 c.c. and the urinary output from 
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600 to 1800 c.c. The urine was consistently amber to black and siiowed a specific 
gravity of 1.009 to 1.029 and the presence of albumin. 

Necropsy disclosed icterus of the skin and mucous membranes. The abdomen 
was distended and the peritoneal cavity showed both acute localized peritonitis and 
abscesses. Each kidney weighed approximately 250 gm. The capsules were adherent 
and the external surfaces were rough and yellowish brown. Cut 'surfaces showed 
swollen cortices and everted edges. The right and left lungs weighed 660 gm. and 
330 gm. respectively. The spleen weighed 230 gm. and the liver 2080 gm. Both 
these and the remaining organs were grossly normal. 

Microscopically the kidneys showed tlie same changes as previously described. 
Degeneration of the proximal convoluted tubules was marked, and their lumina were 
dilated and filled with pink staining precipitated material. The epithelium of the 
loops of Henle was uninvolved while that of the distal convoluted tubules showed 
some degeneration but less than that in the proximal segments. “Hemoglobin,” 
hyaline and cellular casts were prominent in both the loops of Henle and the distal 
convoluted tubules as well as the collecting tubules. The liver showed congestion 
of the sinusoids, edema of the perisinusoidal spaces and a diffuse sprinkling with poly- 
morphonuclear leukocytes. The submucosa of the intestine showed marked capillary 
congestion and edema. 

Case 6. Sitbdiaphragmatic Abscess. A colored man 47 years old was admitted 
with pain in the upper abdomen, vomiting and weakness of 12 hours’ duration. He 
was restless and his skin was cold, wet and clammy. His temperature was 100° F. 
and his blood pressure was 60 mm. Hg systolic and SO mm. diastolic. Although 
with treatment he reacted satisfactorilj', he subsequently had repeated chills, fever 
and vomiting and died in pulmonary edema 30 days after admission. One day after 
admission the erythrocytes numbered 5,630,000 per cu. mm. and the hemoglobin was 
90 per cent. The next day the erythrocytes numbered 5,200,000 per cu. mm. and the 
hemoglobin was 86 per cent whereas the remaining counts averaged 3,550,000 per 
cu. mm. and 77 per cent respectively. Five days before death .the blood non-protein 
nitrogen was 63 mg. per 100 c.c. and the creatinine was 2.7 mg. per 100 c.c. The 
daily intake of fluids varied between 1840 c.c, and 6000 c.c. while the urinary output 
varied between 700 c.c. and 3800 c.c. Uinnalysis showed a specific gravity about 
1.013, albumin 1 -k to 3 -f and few to many pus corpuscles. 

Necropsy performed five hours after death was confined to the abdomen. The 
peritoneal cavity was normal, but in the left upper quadrant there was a localized 
subdiaphragmatic abscess containing 100 c.c. of grayish yellow pus and walled off 
by the spleen, stomach, diaphragm and liver. Each kidney weighed 280 gm. The 
capsules stripped easily leaving smooth surfaces. Cut surfaces disclosed edema of the 
cortices and everted edges but were otherwise normal. The spleen weighed 350 gm. 
and the liver 2450 gm. All the abdominal organs appeared somewhat icteric. 

Microscopically the renal changes, as in the cases above, disclosed moderate 
degeneration of the tubular epithelium; marked tubular dilatation; precipitated 
granular material in all the tubules; granular casts in the Henle’s loops, distal con- 
voluted tubules and collecting tubules and in the latter also hyaline casts; marked 
congestion and edema of the interstitial connective tissue with foci of lymphocytes 
and plasma cells, and congestion of the glomeruli. Sections through the abscess wall 
showed granulation and fibrous tissue infiltrated with a variety of cells of inflamma- 
tory origin. There were congestion and edema of the omentum, pancreas and liver 
and congestion of the spleen. 

Casey. E.xtcnsive Burns. A white man, 53 years old, was admitted in a state 
of severe shock with extensive burns of the face, hands, abdomen and extremities. 
■Witb treatment he gradually recovered from the acute symptoms and was making 
satisfactory progress until 32 days after admission when he gradually developed 
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pulmonary edema, a decline in blood pressure to 50 mm. Hg systolic and 20 mm. 
diastolic, became stuporous and died two days later. On the day of admission the 
erythrocytes numbered 6,330,000 per cu. mm. and the following day 5,380,000 per 
cu. mm., while subsequently they dropped to an average of 3,000,000 per cu. mm. The 
daily fluid intake varied from 3500 c.c. to 5500 c.c. and the urinary output from 500 c.c, 
to 4550 c.c. The specific gravity of the urine varied from 1.010 to 1.026 and it con- 
sistently showed albumin but was otherwise negative. The non-protein nitrogen was 
normal until two days before death when the level was 52 mg. per 100 c.c. 

Necropsy was performed 14 hours after death. The burned areas of the skin 
were covered with both crusts and purulent material. There was generalized sub- 
cutaneous edema. The left kidney weighed 320 gm. and the right 210 gm. The 
capsules were not adherent. The cortices were swollen and the cut edges were everted. 
The left lung weighed 630 gm. and the right 850 gm. Each showed increased 
crepitations and upon section a marked increase of serosanguineous fluid but no pneu- 
monia. There were severe patchy congestion throughout the intestines and super- 
ficial erosions in the duodenum. The spleen weighed 260 gm. and the liver 2050 gm. 

Microscopic sections of the kidneys disclosed complete necrosis and swelling of 
the epithelial cells of the proximal convoluted tubules to such a degree that the lumina 
were completely occluded. The epithelial cells of Henle’s loops were relatively well 
presented while those of the distal convoluted tubules showed marked degeneration 
but were better preserved than those of the proximal convoluted tubules. The 
collecting tubules contained scattered “hemoglobin” and hyalin casts. The glomeruli 
were congested. The interstitial tissue showed marked congestion of the lungs, liver 
and submucosa of the small intestine, and edema of the lungs, liver, corium, and 
testes. 

Case 8. Hodgkin’s Disease xvith Massive Necrosis of Involved Organs. A 
white man, 49 years old, was known to have Hodgkin’s disease for two months during 
which time he was given deep roentgen-ray therapy. He returned to the hospital 
with constipation, fever, nausea and vomiting, headache and tired feeling. Deep 
therapy was continued until death two weeks after admission. Four blood counts 
disclosed an -average of 3,200,000 erythrocytes per cu. mm. and a hemoglobin of 61 
per cent. The daily fluid intake varied from 1390 c.c. to 1660 c.c. and the urinary 
output from 550 c.c. to 750 c.c. The blood pressure readings in mm. of Hg on the 
following days after admission were: first 80/60; second 80/60; seventh 110/60; 
eighth 72/50; ninth 80/56; eleventh 70/50; twelfth 60/? and thirteenth 110/70. 

Necropsy was performed 17 hours after death. The body was emaciated and 
jaundiced. Lymph nodes in the left side of the neck, the left inguinal region, 
mediastinum, along the abdominal aorta and in the left lower quadrant were enlarged 
to as much as. 10 cm. in diameter. They were firm, matted, and on section disclosed 
yellowish gray tissue. The liver weighed 2540 gm. and the spleen 210 gm. Each 
contained yellow tumor masses measuring from 1 to 6 cm. across. Each kidney 
weighed 160 gm. The capsules were not adherent and the external surfaces were 
dark red and somewhat granular. Cut surfaces were essentially normal. The left 
lung weighed 510 gm. and the right 610 gm. Excessive frothy serosanguineous fluid 
was found both within the lungs and in the trachea and bronchi. Microscopic changes ' 
in the kidneys were identical with those in the cases already described. Congestion 
and edema of both the glomeruli and interstitial connective tissue were particularly 
prominent. Numerous sections taken from the tumor masses described above besides 
showing a cellular infiltration typical of Hodgkin’s disease disclosed massive complete 
necrosis of approximately three-quarters of the total tumor tissue. Capillo-venous 
congestion and interstitial edema were particularly conspicuous in the lungs, myo- 
cardium and liver. 

Case 9. Obstructive Jaundice Caused by Carcinoma of the Pancreas. A white 
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man, 70 years old, was admitted with pain in the right upper quadrant and jaundice 
of three weeks’ duration. The gall-bladder was large and tender. Three days after 
admission a cholecystojejunostomy was performed following which the jaundice in- 
creased in severity, the urine became almost black and he died in coma on the seventh 
postoperative day. Before operation the erythrocytes numbered 3,800,000 per cu. mm. 
and the hemoglobin was 78 per cent; two days after operation they numbered 
5,500,000 per cu. mm. and the hemoglobin was 118 per cent; four days after opera- 
tion the erythrocyte count was 5,000,000 and the hemoglobin 97 per cent. Two days 
before death the blood urea N was 24.4 mg. per 100 c.c. and the creatinine was 2.25 
mg. per 100 c.c. The daily intake of fluids varied between 2360 c.c. and 3360 c.c., and 
the urinary output varied between 1700 c.c. and 3100 c.c. The urine was brown 
to black; acid in reaction; specific gravity 1.016 to 1.020; albumin present and many 
pus corpuscles. The systolic blood pressure varied from 100 to 150 mm. Hg and the 
diastolic was around 70 mm. Hg. 

Necropsy was performed six hours after death. There was extreme jaundice. 
The head of the pancreas was replaced with a carcinoma 6 cm. in diameter and this 
partially compressed the common bile duct. The cholecystojejunostomy was patent 
but contained no bile for the common hepatic duct was by mistake completely ligated. 
There was much dilatation of the biliary tree above the point of ligation and severe 
jaundice of the liver. The left kidney weighed 180 gm. and the right 220 gm. Except 
for being jaundiced they were essentially normal. The spleen weighed 240 gm. 
Each lung showed increased crepitations and on section marked diffuse congestion 
and edema, and pneumonia in the dependent portions. The mucosa of the tracheo- 
bronchial tree was congested and the lumen contained frothy fluid. 

Microscopic changes in the kidneys were similar to those previously described. 
Capillo-venous congestion and edema of the glomeruli and interstitial tissue were 
marked. Degeneration of the proximal convoluted tubules was more marked than 
of the distal ones, but both were dilated. “Hemoglobin” and hyaline casts were 
present in the lower nephrons. Sections of the pancreas disclosed an adenocarcinoma. 
In the liver sinusoidal congestion, perisinusoidal edema and precipitated bile pigment 
were prominent. The lungs disclosed congestion, edema, and terminal pneumonia. 

Case 10. Bichloride of Mercury Poisoning. A white man. 50 years old, was 
admitted to the hospital four hours after he had swallowed five bichloride of mercury 
tablets. Before admission he had vomited .bile and had several bloody bowel move- 
ments. Early the following morning he was in a state of shock. His skin was 
cold, clammy and disclosed beads of perspiration. The pulse could not be obtained; 
rales developed at both bases of the lungs; dyspnea set in, and he died in pulmonary 
edema 14 hours after admission. The erythrocytes numbered 5,750,000 per cu. mm. 
and the hemoglobin was 90 per cent. A few drops of urine obtained by catheter 
showed 5 to 10 pus cells per high power field but no other abnormalities. The blood 
non-protein nitrogen was 38.12 mg. per 100 c.c. and the blood pressure was not 
recorded. 

Necropsy was performed four hours after death. There were slight edema of 
the tibia and cyanosis of the face and fingers. Superficial burns were present in the 
mouth, lips and tongue whereas in the esophagus, stomach and small intestine there 
were superficial ulcers and intense congestion of the mucosa. The stomach con- 
tained 300 c.c. of thick bloody fluid and the peritoneal cavity about 500 c.c. of watery 
blood tinged fluid. Each lung weighed 420 gm. and disclosed an excess of frothy 
fluid. The spleen weighed 240 gm. Each kidney weighed 170 gm. They were 
brownish red, and from the cut surface there oozed a considerable amount of blood. 

Microscopically the kidneys showed complete necrosis and sloughing of the 
epithelium of the proximal convoluted tubules with complete occlusions of the lumina. 
The epithelial cells of the lower nephron exhibited only slight degeneration, and the 
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collecting tubules contained erj'throcytes. There was severe congestion of the capil- 
laries of the glomeruli and interstitial connective tissue. Congestion was so marked 
in the mucosa and submucosa of the esophagus, stomach and intestine as to border on 
infarction. Congestion and edema of the liver were less intense and more marked 
in the center of the lobules. 

Case 11. Arsphcnaminc Poisoning. A white woman, 35 years old, received 
an intravenous injection of 0.3 gm. of arsphenamine and in a few minutes developed 
hot flashes and dyspnea. Within two hours the dyspnea increased, and there ap- 
peared chills, sweats, nausea and vomiting, aching in the extremities and lower spine 
and cyanosis. Next day icterus appeared and this deepened until she died in coma 10 
days after the injection. On admission to the hospital the blood pressure was 90 mm. 
Hg systolic and 60 mm. diastolic, but on subsequent days rose to as much as 170 mm. 
Hg systolic and 90 mm. diastolic. The first erythrocyte count and hemoglobin, 
recorded two days after admission, were 3,100,000 per cu. mm. and 60 per cent re- 
spectively, whereas on subsequent examination the erythrocytes numbered as low as 
1,650,000 per cu. mm. and the hemoglobin was 35 per cent. In the first 24 hours 
after injection she excreted only 250 c.c. of mahogany brown urine. The subsequent 
urine output in 24 hours varied between 200 c.c. and 900 c.c. while the intake of fluids 
ranged from 2700 c.c. to 4000 c.c. Repeated urinalysis disclosed specific gravity of 
1.010 to 1.016, albumin, erythrocytes, pus cells and granular casts. The blood non- 
protein nitrogen and creatinine gradually rose to 193 mg. and 10.3 mg. per 100 c.c, 
respectively. 

Necropsy was performed two hours after death. There was jaundice and gen- 
eralized subcutaneous edema. Each pleural cavity contained 2000 c.c. of blood 
tinged fluid. The left lung weighed 420 gm. and the right 510 gm. The parenchyma, 
bronchi and trachea contained a great amount of bloody frothy fluid. Each kidney 
weighed 415 gm. The external surfaces were smooth and showed scattered petechiae. 
Cut surfaces revealed swollen cortices, obscured demarcations and considerable con- 
gestion. The spleen weighed 240 gm. and the liver 2200 gm. The gall-bladder wall 
was edematous. 

Microscopically the proximal and distal convoluted tubules of the kidney could 
not be distinguished for all were greatly dilated and lined with greatly flattened and 
attenuated epithelium. Casts composed of erythrocytes, pus cells, epithelial cells 
and amorphous material were found in all tubules but were particularly abundant in 
Henle’s loops and collecting tubules. The glomeruli were congested and Bowman’s 
spaces were dilated. The interstitial tissue showed congestion, edema and scattered 
collections of plasma cells and lymphocytes. The liver cells were degenerated in 
patchy areas but, throughout, both they and the bile canaliculi contained an abundant 
amount of bile. The sinusoids were congested. The lungs showed congestion, 
edema and terminal pneumonia. The bone marrow was active. 

Case 12. Diffuse Hepatic Necrosis Caused by Sensitivity to Sulfadiazine. A 
white woman, 45 years old, was in the hospital one month previously for a hys- 
terectomy at which time she received 4 gm. of sulfadiazine daily for four days. 
Because she now developed chills, fever and pain in the back she was thought to 
have pyelitis and so was given a total of 6 gm. of sulfadiazine. Another 3 gm. was 
administered after she entered the hospital at rvhich time she developed a sharp rise 
in temperature and a generalized macular rash. The sulfonamide level of the blood 
at this time was 6.7 mg. Within the next 24 hours she became stuporous, developed 
twitchings of the facial muscles, then convulsions and jaundice and died in coma 
two days after the sulfadiazine was discontinued. Before she died 500 c.c. of bloody 
fluid were aspirated from the stomach and a statement was made that in the last few 
hours of her life she was “in a state of shock.” Two days before death the blood 
non-protein nitrogen was 62.5 mg. per 100 c.c. and the creatinine 2.11 mg. per 100 c.c. 
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The urine showed a specific gravity of 1.007 and both albumin and granular casts. 
The blood pressure was normal and on the day of death the' erythrocytes numbered 
4,300,000 per cu. mm. and the hemoglobin was 75 per cent. 

Necropsy was performed nine hours after death. Each pleural cavity contained 
100 c.c. and the peritoneal cavity 1000 c.c. of light brown fluid. Although the right 
lung weighed only 300 gm. and the left 210 gm. serosanguineous fluid within the 
parenchyma was in excess of normal and the lumen of the tracheobronchial tree 
contained frothy fluid. Each kidney weighed 210 gm. The capsules were not 
adherent. Cut surfaces showed sharp demarcations and swollen, pale, reddish brown 
cortices. Both pelves and ureters were normal, showing no signs of either hydro- 
nephrosis or infection. The liver weighed 1450 gm. It was soft and flabby. Cut 
surfaces were smooth and dull yellowish brown with numerous dark red hemorrhagic 
foci in the central portion. The spleen weighed 300 gm. 

As in the previous cases the kidnej’s microscopically showed severe degenera- 
tion of the proximal convoluted tubules with only moderate changes in the distal ones. 
The lumina of the proximal tubules that were patent contained precipitated granular 
material whereas those of tiie entire lower nephron contained in addition hyaline 
and “hemoglobin” casts. There were marked congestion and edema of the glomeruli 
and interstitial connective tissue and in the latter, foci of plasma cells, lymphocytes 
and fewer polymorphonuclear leukocytes. Many sections of the liver showed a dif- 
fuse and complete necrosis of all the structures with irregular areas of hemorrhage. 
The lungs disclosed capillo-venous congestion and edema. The spleen was con- 
gested in spotty areas. 

Comment 

The criteria upon which the presence of the phenomena of shock was 
established in the cases reported here were those set forth by Moon."® In 
some instances the clinical findings were supported by both laboratory and 
necropsy examination, but when the laboratory data were incomplete, the 
clinical impression of the attending physician and the findings at autopsy 
constituted the basis for the diagnosis. More specifically, from the clinical 
and laboratory standpoints, case 1 developed a delayed reaction following a 
transfusion with a hemoconcentration of 1,290,000 erythrocytes per cu. mm. 
or 56 per cent of her normal, and finally died in pulmonary edema. Case 2 
was admitted in prostration and for two and one-half consecutive hours 
during operation the blood pressure ranged from 68 to 90 mm. Hg systolic 
and 50 mm. Hg or not obtainable diastolic. Two days after operation there 
was a hemoconcentration of' 1,450,000 erythrocytes per cu. mm. or 35 per 
cent, but because there was no record of an erythrocyte count before opera- 
tion this, if anything, is a low estimate. In case 3 both the clinical and 
laboratory data were inconclusive, but the pathologic findings were typical of 
shock and will be considered below. Case 4 died before studies could be 
completed. It was stated, however, that he was admitted in an “extreme 
state of cardiac collapse” and pulmonary edema. His erythrocytes num- 
bered 5,000,000 per cu. mm. and this probably represented a hemoconcen- 
tration. In case 5 for 40 consecutive minutes during the operation the 
blood pressure was so low that it could not be obtained. Only one blood 
count was recorded and it undoubtedly showed hemoconcentration for the 
erythrocytes numbered 5,250,000 per cu. mm. and the hemoglobin was 106 
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per cent. A third indication of shock was the extraction by way of the 
Wangensteen tube of darkly colored gastric fluid that was presumably 
partially digested blood. Case 6 on admission showed all the classic signs 
and symptoms of shock. The blood pressure was 60 mm. Hg systolic and 
50 mm. diastolic and the first blood count taken 24 hours after admission 
disclosed 5,630,000 erythrocytes per cu. mm. If subsequent counts of 

3.550.000 erythrocytes per cu. mm. could be taken as his normal there was 
a hemoconcentration of 2,080,000 or about 60 per cent. He died in pul- 
monary edema. Case 7 was admitted in shock with an erythrocyte count of 

6.330.000 per cu. mm. Although his normal count was not known, there 
is nevertheless little doubt that this represented a hemoconcentration of at 
least 50 per cent. For two days before death his blood pressure was around 
50 mm. Hg systolic and 20 mm. diastolic and he died in pulmonary edema. 
The only clinical manifestation of shock in case 8 was perhaps a blood pres- 
sure of 60 to 80 mm. of Hg systolic and not obtainable to 60 mm. of Hg 
diastolic for two weeks prior to death. In case 9 there was a postoperative 
hemoconcentration of 1,700,000 erythrocytes per cu. mm. or 44 per cent and 
an increase of hemoglobin from 78 per cent to 118 per cent. Case 10 be- 
sides showing the classic signs and symptoms of shock showed an erythro- 
cyte count of 5,750,000 per cu. mm. which, because he was passing blood 
both in the stool and in the vomitus, represented a considerable hemo- 
concentration. The presence of the phenomenon of shock in case 11 was 
based upon the history of a reaction with a decline in blood pressure to 90 
mm. Hg systolic and 60 mm. diastolic. Little can be said about hemocon- 
centration because an erythrocyte count was not done immediately. Finally, 
in case 12 the clinical data indicating shock were the history of a reaction, 
500 c.c. of bloody fluid withdrawn from the stomach and the statement that 
preceding death the patient was in “a state of shock.” 

Both in experimental and clinical shock Moon has described highly 
characteristic and constantly occurring pathologic changes. Fundamentally 
they consist of capillary atony due to injury of the endothelium, and are 
represented by dilated and engorged capillaries with extravasation of edema 
fluid and even erythrocytes into the adjoining parenchyma. While this 
change is almost always observed in the lungs it is also found fairly con- 
sistently in the liver, kidneys, gastrointestinal tract and other tissues. In 
addition, there is often an accumulation of serous or blood tinged fluid in 
the body cavities, frothy fluid in the tracheobronchial tree, terminal pneu- 
monia, “coffee-ground material” in the stomach, and blood tinged mucus 
in the rest of the gastrointestinal tract. Although all the cases reported here 
showed various combinations of the above mentioned pathological changes, 
those most constantly observed were congestion and edema of the lungs, liver 
and kidneys and terminal pneumonia. Of special interest, perhaps, were 
the sinusoidal congestion and peri sinusoidal edema so constantly seen in the 
liver, for these are in fact the changes seen in so-called serous hepatitis. 

The morphologic changes in the kidneys in delayed lethal cases of acute 
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or incipient shock are so characteristic that a diagnosis can be highly sus- 
pected grossly and be made at a glance microscopically. The kidneys are 
usually enlarged. The capsules may or may not be adherent and the cortices 
are either smooth or granular. Cut surfaces show congestion, swollen 
cortices, an eversion of the edges, and sometimes obscured demarcations. 
Histologically the most striking changes are congestion and usually marked 
edema of the interstitial connective tissue with or without an infiltration of 
plasma cells, lymphocytes and less frequently polymorphonuclear leukocytes. 
There is severe degeneration to complete necrosis and even regeneration of 
the epithelial cells of the proximal convoluted tubules with relativel}^ less 
degeneration of the distal convoluted tubules and still less or none at all of 
the lining cells of Henle’s loops and the collecting tubules. Granular pink 
staining material is found in the proximal convoluted tubules and hyaline, 
“hemoglobin” or epithelial casts are present in the loops of Henle, the distal 
convoluted tubules and the collecting tubules. The glomeruli are usually 
congested and Bowman’s spaces frequently contain edema fluid. Other 
renal changes that may be found are incidental. 

Because of the widely divergent clinical conditions under which the renal 
changes as described can occur, it is quite evident that there is no single 
causative agent of the syndrome. Although certain substances, as for 
example bichloride of mercury,"® are known to act directly upon the tubular 
cells of the kidney, they also cause destruction of other body tissues as for 
instance the mucosa of the intestines. It is highly probable that other 
chemicals may act solely by destroying body tissues with the liberation of 
protein or protein split products and that these in turn act upon the kidneys. 
One can in fact go a step further and say that any tissue poison be it a 
chemical, bacterium, toxin or trauma, which will cause tissue destruction 
with liberation of proteins or protein split products will thus indirectly pro- 
duce the renal changes described aboA’^e. These injurious agents may act 
either directly upon the tissues or indirectly by damaging the capillary 
endothelium and producing tissue anoxia. This is not a new concept for 
Hewitt ” in 1906 quotes Orth as saying that necrosis of the epithelium of the 
tubules can be produced by anemia of the tissues from various causes. 
Cooke and Whipple in 1918 demonstrated in animals that a general toxic 
reaction with a risfe in blood non-protein nitrogen is due not so much to 
the chemical agent or the bacteria as such, as it is to local cell injury or 
necrosis with the escape of toxic protein split products. Also experimentally 
Moon ■® has shown that one of the best methods of producing shock in dogs 
is the parenteral administration of ground tissues. This fact needs no bet- 
ter clinical support than the many excellent examples of shock and renal 
damage, as reported by Bywaters,® that developed in patients with crushing 
injuries. Of the present series of cases the two best examples of production 
of the syndrome by tissue destruction are tase 8 in which approximately 
three-fourths of the tumor tissue was completely necrotic, and case 12 in 
Avhich there was complete necrosis of the liver. 
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Whereas in some cases functional renal changes are not striking, in 
others they are characteristic and consist of anuria or oliguria with often a 
highly colored urine, relatively high specific gravity, albumin, casts, ery- 
throcytes and pus cells. These are accompanied by retention of nitrogenous 
waste products in the blood stream. The mechanisms responsible for these 
changes are undoubtedly many and rather complex. Jeghers and Bakst ® 
in their excellent article on extrarenal azotemia listed the causes of the syn- 
drome under the following six headings : ( 1 ) a drop in blood pressure below 
the patient’s normal, for it has been shown that as the systolic pressure drops 
the volume of urine decreases until a systolic pressure of 70 mm. Hg is 
reached when urine formation ceases entirely, (2) hypochloremia because 
of the concomitant loss of fluid and h 3 ^ponatremia which produce a dimin- 
ished blood plasma volume, (3) deltydration (which is accompanied by 
hemoconcentration), (4) liver damage with failure to synthesize the amino 
acids, (5) increased protein catabolism and (6) local renal disturbances 
consisting of changes in reabsorption activity of the tubules; control of the 
blood supply by afferent and efferent arterioles ; stimulation of splanchnic 
nerves producing a decrease in the amount of urine secreted; rise in urine 
pressure in the intracapsular and tubular spaces due to blockage of the 
tubules; edema of the kidney substance producing an increase in the urine 
pressure, and hormonal control of renal function. 

Although the above mentioned items appear to cover all the factors re- 
sponsible for the functional derangement of the kidneys, there are a few 
points that need emphasis. The first is concerning the altered function of 
tubules when their epithelial cells are destroyed. In 1929 Richards 
showed that by inhibiting the action of the tubular epithelium with mercury 
bichloride there was no urine secreted into the ureter and yet by actual 
measurement the glomerular filtrate was increased. His explanation was 
that the osmotic pressure of the blood proteins is unobstructed by the normal 
qualities of the tubular epithelium and is able to draw most of the glomerular 
filtrate back into the blood stream. If this is so when the blood is normal 
then it should be doubly so when there is hemoconcentration as is usually 
the case in shock. 

Secondly, emphasis should be placed upon the interference with normal 
glomerular dynamics. In the normal human kidney Smith et al.-® have 
shown that the effective glomerular pressure is the difference between the 
hydrostatic pressure in the efferent end of the glomerular capillary and such 
pressure distally as may oppose this pressure. The opposing pressure con- 
sists of (1) renal venous pressure which is normally negligible, (2) renal 
interstitial pressure and (3) the osmotic pressure of the blood. In shock 
there is (1) venous stagnation,®"’®^ (2) an increase in the renal interstitial 
pressure due to edema and (3) hemoconcentration with an increase in the 
osmotic pressure of the blood. The net result is a total increase of the op- 
posing pressure which with an already decreased head force due to a 
decline in the blood pressure reduces greatly the effective glomerular filtra- 
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tion, and this in turn diminishes the volume of urine secreted. This results 
in a retention of nitrogenous waste products in the blood stream. 

Thirdly, it should be emphasized that the effective glomerular filtration 
pressure is further reduced in these cases of shock by an actual mechanical 
obstruction of the tubules, with an increase of tubular and capsular urine 
pressure. Tubular obstruction is accomplished by the formation of hyaline 
casts filling completely the lumina of the loops of Henle or of the more 
distally located tubules and the terrific swelling of the epithelial cells of 
particularly the proximal convoluted tubules. Tubular obstruction is mani- 
fested morphologically by ( 1 ) dilatation of the proximal convoluted tubules 
and Bowman’s spaces sometimes to a marked degree, and (2) the accumula- 
tion of precipitated pink staining granular material in the same locations. 

It is the rule rather than the exception that in this syndrome the specific 
gravity of the urine is relatively high in spite of the apparent renal insuf- 
ficiency. This can be accounted for by the morphological changes in the 
kidneys. The glomeruli are almost always intact, and so the glomerular 
filtrate although reduced as a result of altered glomerular dynamics, might 
still be of sufficient quantity to carry on the excretion of waste products if 
the tubular epithelium were intact, but since in all cases this shows degen- 
eration to complete necrosis most of the filtrate is withdrawn back into the 
blood stream."* That which is left is further concentrated by the loops of 
Henle whose normal function it is to concentrate the urine and whose epi- 
thelial cells, in the cases presented here, were always relatively intact. That 
their function is unimpaired is supported by the fact that hyaline casts were 
found only in the loops of Henle and beyond — at the location where the water 
was removed and the protein sufficiently concentrated, and never in the 
proximal convoluted tubules where the filtrate was more dilute. 

Summary 

Twelve cases of delayed death following acute or incipient shock pro- 
duced by (1) a reaction to transfusion of incompatible blood, (2) perforated 
cholecystitis and bile peritonitis, (3) ulcerative esophagitis, enteritis and 
colitis, (4) pneumonia, (5) intestinal obstruction, (6) subdiaphragmatic 
abscess, (7) burns, (8) Hodgkin’s disease with tissue necrosis, (9) obstruc- 
tive jaundice, (10) bichloride of mercury poisoning, (11) neoarsphenamine 
poisoning and (12) diffuse hepatic necrosis caused by sulfadiazine are pre- 
sented. Clinically there were varying degrees of oliguria, high specific 
gravity of the urine with albumin, casts, erythrocytes and pus cells, and a 
retention of non-protein nitrogen in the blood. 

The pathologic changes in the kidneys are quite characteristic, and in the - 
literature they have been described under a variety of names. Grossly the 
kidneys are enlarged and the capsules strip easily leaving smooth or finely 
granular surfaces. Cut surfaces show congested swollen cortices, an ever- 
sion of the edges, and sharp or slightly obscured corticomedullary demarca- 
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tions. Microscopically there are (1) congestion and edema of the inter- 
stitial connective tissue with or without cellular infiltration, (2) severe de- 
generation to complete necrosis of the epithelium of the proximal con- 
voluted tubules with less degeneration of the distal convoluted tubules and 
still less or none at all of the lining cells of Henle’s loops and collecting tu- 
bules, (3) granular pink staining material in the proximal tubules and 
various types of casts in the distal nephrons and (4) congestion and edema 
of the glomeruli. 

Although the ultimate causes of the renal changes are divergent one 
denominator common to many of the cases is shock and, therefore, these 
changes are regarded as characteristic of this phenomenon. 
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ACUTE MEDIASTINAL EMPHYSEMA 

By Bernard M. Schwartz, Captain, M.C., Nczv York, iY. Y., George H. 

McIlroy, Captain, M.C., Cincinnoti, Ohio, and Harry A. Warren, 

Lt. Colonel, M.C., F.A.C.P., Peoria, Illinois 

The syndrome of acute mediastinal emphysema following trauma or 
pulmonary disease has been recognized for many years, but it is only recently 
that Hamman " has called attention to the spontaneous occurrence of this 
condition. Numerous case reports have been published following his 
description, but it is still regarded as a rare entity. Recently, moreover, re- 
ports of mediastinal emphysema secondary to other conditions have been less 
common than those of the spontaneous type. This subject is particularly 
important at the present time because many cases following trauma^® and 
influenzal pneumonia®®’®^’®® were reported during World War I and un- 
doubtedly more cases have occurred during the present conflict. Cases in 
the United States Navy,^® United States Army,®® and the Royal Canadian Air 
Force have already been reported. One of these occurred in an aviator 
who bailed out of an aeroplane after a mid-air collision and another in a 
soldier exposed to chlorine gas.®® Lovelace and Hinshaw ®^ have stressed 
the care with which all patients with chest injuries must be examined for 
signs of pneumothorax and mediastinal emphysema before embarking on 
aerial flights, in view of the marked increase in the pressure of air in closed 
cavities at high altitudes. We are reporting seven cases of mediastinal 
emphysema occurring in soldiers at an Army Air Force Technical School. 
One case was associated with an acute respiratory infection and bronchial 
asthma and subsequently developed an atypical pneumonia, while six were 
of the spontaneous type. Two of these cases are of special interest in that 
they ran a prolonged course, differing from the usual description of this 
syndrome. 

Mediastinal emphysema has been described in association with many 
conditions. It occurs following trauma to the chest, either penetrating or 
non-penetrating, and with or without tension pneumothorax.^®’ It has 
been reported following surgical procedures on the neck ®® and the thorax ; 
following positive pressure anesthesia ; after therapeutic pneumothorax ®® 
or traumatic or therapeutic pneumoperitoneum.®® It occurs in association 
with acute infections, such as pneumonia,®®’®^’®®’®® influenza,®^ diphtheria, 
and whooping cough, or severe coughing spells. It may occur with severe 
bronchial asthma ®®’ or tuberculosis,®* or after exposure to pulmonary ir- 
ritants.®® It has been reported during labor and straining at stool, and it 
may occur in the newborn.®^’ *’• The clinical picture produced in association 
with these conditions differs not essentially from that arising spontaneously 

* Received for publication January 5, 1946, 
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except that fatal cases have invariably occurred in the secondary group, and 
in this group clinical symptoms arc apt to be more severe. 

Pneumothorax occurs in many of these cases. It is usually small, oc- 
curring at either apex, more commonly on the left." Unilateral or bilateral 
tension pneumothorax may result, however, especially in infants. The as- 
sociation of pneumothorax with mediastinal emphysema is so frequent that 
the presence of air in the mediastinum must be considered in all cases of 
pneumothorax. Hamman, especially, has pointed out this association and 
has suggested that the etiology of spontaneous pneumothorax may be media- 
stinal emphysema in a considerable proportion of cases.’'’’ 

Mode of Production 

The possible mechanisms of production of mediastinal emphysema, with 
or without pneumothorax, may be summarized as follows. The primary 
source of the air in most cases is a ruptured alveolus or alveoli within the 
lung. Hamman ■ believes this is the mechanism in “spontaneous” cases. 
It .may occur in normal lungs by extreme over-inflation, as has been demon- 
strated experimentally by Macklin,”® Joannides and Tsoulos,'’’” and Kelman,'“ 
and as has presumably occurred clinically in those cases induced by positive 
pressure anesthesia,"' those occurring in the second stage of labor,®” and in 
some after tracheotomy.-’® It may occur in pathological lungs with weak- 
ened and distended alveolar walls, as has been observed following influenzal 
bronchopneumonia,®®’ bronchial asthma®®’®"’ and congenital atelectasis.®® 
Macklin and Biering®® have called attention to the importance of areas of 
atelectasis which stretch the surrounding alveoli and may cause easy rupture 
of the stretched alveolar membranes, allowing air access to the interstitial 
tissues. From the area of these ruptures, air may spread in two directions. 
It may spread to the periphery of the lung ®®’ ®^’ and form emphysematous 
blebs which may rupture and produce a pneumothorax ; or subpleural air may 
dissect back to the pulmonary hilus and then into the mediastinum. 
Macklin ®® has shown experimentally that air from a ruptured alveolus can 
also move along the perivascular sheaths in the lung to the mediastinum and 
extend between the parietal pleura and pericardium. 

From the mediastinum the air may spread in several directions. It may 
rupture the thin mediastinal pleura and produce a pneumothorax. Macklin 
has demonstrated that this method occurs in cats experimentally and it is 
probable that this is the mode of production of pneumothorax in the spon- 
taneous cases. The air may also spread upward producing a subcutaneous 
emphysema of the neck,® even extending to the face ®® and downward over 
the chest wall. This is not an infrequent occurrence and is of course definite 
proof of the diagnosis of mediastinal emphysema. Air in the mediastinum 
has also been reported to dissect downward to the retroperitoneal tissues and 
even to the scrotum and perirectal tissues.^® 

There are other methods for the access of air to the mediastinum but 



ACUTE ^rEDIASTINAL EMPtlYSEMA 


665 


these are associated with trauma oh surgical procedures. Air may be sucked 
directly into the mediastinum through wounds, such as those due to ab- 
dominal injuries or wounds of the neck. Wounds of the trachea or bronchi 
may also allow access of air to the mediastinum.''’ 

Macklin feels that enough pressure can be produced by the air on the 
pulmonary vessels and pulmonary hilus to cause embarrassment to the cir- 
culation. Others have demonstrated' collapse of the pulmonic and systemic 
veins. Apparently, in the spontaneous cases reported thus far, the pressure 
of air in the mediastinum has not reached sufficient magnitude to produce 
circulatory obstruction, or else extension of the air to other tissues has re- 
lieved the pressure. In this connection, Torrey and Grosh observed 
marked relief of circulatory and respiratory embarrassment when subcu- 
taneous emphysema appeared -in their cases of influenzal pneumonia with 
pulmonary and mediastinal emphysema. 

Clinical Picture 

There are two outstanding features in the clinical picture of acute media- 
stinal emphysema ; pain in the chest and a characteristic sound synchronous 
with the heart beat, described as crunching, bubbling, or clicking.^- The 
pain is usually noted first in the left upper or midchest. It then becomes 
substernal and may radiate to the back, shoulder or arm, particularly the left 
arm. In many respects it closely simulates the pain of angina pectoris.® It 
may be a severe, sharp, even agonizing pain. It is aggravated by motion, 
walking or movements of the trunk, and is somewhat relieved by rest. It 
is made worse by respiration and in this respect simulates acute pleurisy or 
acute pleurodynia. It may produce a guarded shallow type of breathing. 
After a variable period, in one of our cases approximately one hour, the pa- 
tient may become aware of a crunching sound and sensation over the heart, 
more marked while leaning forward or lying on the left side. The pain 
may be aggravated by swallowing or turning the head. It usually subsides 
within a few hours and the patient is then quite comfortable, particularly if 
he remains quiet. The patient may prefer the recumbent position ® or a 
hunched over sitting position, as in two of our cases. Hyperesthesia of the 
skin over the precordium may be present.^' 

On physical examination the bizarre sounds heard over the precordium 
are diagnostic. They are caused by the heart, contracting against bubbles 
of air lying between the parietal pericardium and the parietal pleura or within 
the mediastinal tissues or the lung. These sounds are difficult to describe 
accurately. Various adjectives have been used, any one or all of which may 
be' applicable in any case. They may be described as clicking, crackling, 
crunching, creaking, bubbling, crushing, or popping. Cowart has com- 
pared them to the “sticky, popping sounds of noisily chewed gum.” They 
are occasionally mistaken for a pericardial or pleuro-pericardial friction rub. 
They vary with respiration and may be completely obliterated in various 
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phases of the respiratory cycle. They vary also with the position of the pa- 
tient, being most frequently audible with the patient lying on the left side. 
They may disappear on standing erect. After several hours they may dis- 
appear entirely but usually can be brought out again by mild exercise, such 
as sitting up in bed. The sounds may be heard over the whole precordium, 
or they may be localized to the region of the apex or to the midsternum. 
In one of our cases they disappeared from the apex but could still be heard 
over the upper sternum. The patient is usually aware of the sounds, not 
only feeling their vibrations but occasionall}’^ actually hearing the clicking 
as well. One patient described this sensation “as if gears were grinding to- 
gether” in his chest. He even may feel them on swallowing.^® Occa- 
sionally they may be heard at a considerable distance from the patient. Fre- 
quently the. sounds are palpable and have a short inconstant clicking sensa- 
tion as distinct from the purr of a palpable vascular thrill. A phonocardio- 
grani recorded in one case by Hoffman, Pobirs, and Merliss revealed the 
sounds to be synchronous with the cardiac impulse and occurring regularly 
with each cardiac contraction. 

On percussion there may be no obvious change, but not infrequently 
there is diminution of cardiac dullness and even actual hyperresonance sub- 
sternally or over the heart. The magnitude of this change of course depends 
upon the amount and position of the mediastinal air. Within 24 hours, 
occasionally sooner, a subcutaneous emphysema may appear in the tissues of 
the neck. When present, this confirms the diagnosis. 

When first seen the patient may be in mild shock due to the severity of 
the pain. In the spontaneous cases, however, this is usually not marked and 
is relieved by rest and sedation. There is usually no associated change in 
the pulse or blood pressure, no elevation of temperature, and no sign of 
venous obstruction. In the secondary type this may not be true, and the 
accumulation of air may be great enough to cause circulatory embarrassment 
with a picture similar to cardiac tamponade. 

Careful physical examination of the chest may give the signs of a pneu- 
mothorax, but usually this is so small that it is not evident on examination. 

Roentgen-ray examination of the chest may confirm the diagnosis.*’ 

12 , 41 Frequently there will be a thin line parallel to the cardiac border on 
either side or in only part of its extent, with an area of increased radio- 
lucency between it and the heart. This line is due to air dissecting between 
the parietal pericardium and'pleura and disappears with the absorption of the 
air. On oblique or lateral views small or large collections of air may be seen 
in the mediastinum. A helpful confirmatory finding is the frequent presence 
of a small pneumothorax, usually over the apex of the left lung. This also 
may be seen best in an oblique view. Occasionally a small pleural effusion 
may accompany the pneumothorax, as in our case 2. 

Electrocardiograms show no distinctive changes. The white blood 
count may be moderately elevated but is usually normal. Sedimentation 
rates are within normal limits. 



ACUTE MEDIASTINAL EMPHYSEMA 


667 


Differential Diagnosis 

Difficulties in differential diagnosis should not be encountered in typical 
cases, once one is familiar with the bizarre sounds which occur over the pre- 
cordium in this condition. There are two diseases most commonly confused 
with this picture — acute pericarditis and acute coronary occlusion with myo- 
cardial infarction. Acute pericarditis can be differentiated by the lack of 
fever and leukocytosis and the absence of electrocardiographic signs. The 
crunching, clicking sounds over the heart do not have the typical to-and-fro 
sound of a friction rub and once heard will not be confused with it. Acute 
coronary occlusion must be considered with the distribution of the pain. 
There are several factors, however, which are not found in coronary occlu- 
sion. The pain in coronary occlusion is not especially affected by respiration 
as it is in mediastinal emphysema. No sounds occur over the heart in cor- 
onary occlusion as occur in mediastinal emphysema. Fever, increased sedi- 
mentation rate, leukocytosis and electrocardiographic changes will finally 
serve to differentiate the two conditions. It must be remembered, however, 
that rarely there may be absence of pain or of the characteristic sounds. The 
patient may even walk about asymptomatic. 

Greene “ has described knocking and tapping sounds over the heart in 
patients with a left pneumothorax. He did not hear the crunching, bubbling 
sounds typical of mediastinal emphysema, however, unless it was also 
present. He concluded that the “bubbling, crunching, clicking, and some of 
the tapping sounds” are due to the heart rubbing against emphysematous 
blebs in the lung and mediastinum. The knocking and tapping metallic 
sounds occurred only with a left pneumothorax with the heart striking a 
bleb over a partially collapsed lung or striking the diaphragm over a gas 
bubble in the splenic flexure of the colon. Our fifth patient presented both 
types of sounds over the precordium, and in this case the left pneumothorax 
was the largest in our group. Similar metallic sounds were heard by 
Smith and others in soldiers with wounds of the left chest in World War 
I. Unless one examines the patient in different positions to elicit the 
characteristic sounds, one may overlook them and miss the diagnosis 
completely or attribute all symptoms erroneously to the small associated 
pneumothorax. Hamman has suggested that the etiology of spontaneous 
pneumothorax may be mediastinal emphysema in more cases than is usually 
considered. 

Treatment 

The treatment consists of bed rest. The patient usually is comfortable 
after resting a few hours, although analgesics or sedatives may be necessary. 
There is a definite tendency to recurrence. This has been noted among cases 
reported in the literature, and we noted it in five of our cases. We feel the 
patient should be kept at bed rest for several weeks until absorption of the 
air is complete and then allowed gradual return to full activity. In the 
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secondary cases with the symptoms of mediastinal obstruction with cyanosis, 
weak pulse, and dyspnea, it is possible that surgical incision in the supra- 
sternal notch would be necessary for evacuation of air and relief of pressure.'*^ 
Incisions over the skin of the chest wall and direct aspiration of air with a 
needle have afforded relief from marked subcutaneous emphysema.““ 

Acute cellulitis of the mediastinum as a result of mediastinal emphysema 
has not been reported, but it would appear to be a potential complication, 
particularly if there is an associated respiratory infection. In several of 
our cases we used sulfadiazine in small doses as a prophylactic measure. 
We feel that if respiratory infection is present, prophylactic chemotherapy, is 
advisable to reduce the possibility of a dangerous mediastinal infection. 

Case Reports 

Case 1. A 19 year old white male soldier was admitted on September 4, 1943, 
complaining of difficulty in breathing and a sore throat which was aggravated by 
successive bouts of coughing. The patient had begun to suffer from his annual attack 
of hay fever approximately three weeks prior to admission. Cough started on Sep- 
tember 1, becoming productive of clear mucoid sputum within two days. On the day 
of admission his throat had become so sore and painful that he could no longer swal- 
low food. Pain in the chest substernally, accentuated by coughing, first appeared on 
the evening of hospital admission and radiated upward into the neck anteriorly and 
bilaterally. There was no history of trauma or of sudden sharp pain in the chest. 
Physical examination on admission showed moderate nasal obstruction. There was 
exudate and marked diffuse injection of the posterior pharynx. There was extensive 
crepitation of air beneath the palpating fingers as well as exquisite tenderness in the 
supraclavicular areas and in the subcutaneous tissues of the neck bilaterally. There- 
was a funnel-shaped depression of the sternum above the xiphoid cartilage. The 
respirations were labored and difficult. Percussion over the superior mediastinum 
yielded a tympanitic note and felt “spongy” to the palpating hand. Wheezes and rales 
of the asthmatic type were prominent over both lung fields, and tactile fremitus was 
generally increased. 

Temperature was 99.6° F., pulse 90, respirations 22, blood pressure 124 mm. Hg 
systolic and 80 mm. diastolic. Laboratory data on admission were as follows : ery- 
throcyte count 4,820,000 per cu. mm. ; leukocyte count 9,450 per cu. mm. ; hemoglobin 
80 per cent; differential count normal. The urine was normal. Electrocardiogram 
was within normal limits. Roentgen-ray examination of the chest was normal on 
admission, but on the fifth hospital day revealed a small patch of pneumonia adjacent 
to the right heart border about 4 cm. in diameter and of a lobular distribution. No 
radiological evidence of pneumothorax was found. The heart shadow was not un- 
usual. Subsequent films on the eleventh day showed migration of the lobular pneu- 
monia to two new areas, one in the periphery of the right lower lobe and one in the 
right middle lobe. On the eighteenth day roentgen-ray examination showed regres- 
sion of all three patches of pneumonia with parenchymal residua still present. The 
final examination one week later showed the lungs to be clear. The blood and urine 
examinations were repeated and found unchanged. Electrocardiogram on the twenty- 
first day shpwed no significant changes. Sputum showed no acid-fast bacilli through- 
out the hospital stay and no predominant organisms as a cause of the pneumonia. 
The subcutaneous crepitation gradually disappeared by the end of the first week at bed 
rest, though he continued to have slight pain in the right chest. He was dismissed 
after one month in the hospital with no positive findings remaining. 
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Continent. In this case, there were two factors which favored the de- 
velopment of interstitial pulmonary emphysema, the asthma and the acute 
respiratory infection. Possibly an early pneumonia, not demonstrable on 
the first roentgenogram, also was a contributing etiological factor. It is 
quite probable that the infection weakened the alveolar walls and the 
paroxysms of coughing and the asthma brought about the rupture of an 
alveolus. 

Very probably, the patient’s sore throat and difficulty in swallowing were 
as much related to the emphysema of the tissues as to the local infection in 
the throat. We classify this case as one secondary to respiratory infection 
and bronchial asthma. 

Case 2. A 22 year old white male soldier was first admitted to the hospital on 
October 10, 1943 complaining of intermittent, sharp stabbing pain in the left anterior 
chest. Aside from a slight “head cold” without marked cough, of three weeks' dura- 
tion, he was well until approximately 48 hours before admission when, while sitting 
still, he experienced a sharp stabbing pain in the precordium which radiated to the left 
shoulder and elbow and through to the back. The pain continued with variable in- 
tensity, was intensified by deep inspiration, and abated on bed rest. 

The patient was well developed and well nourished and appeared to be in no acute 
distress at the time of admission. His temperature was 101.2'“ F., respirations 26 
per minute, pulse 110 per minute, blood pressure 130 mm. Hg systolic and 90 mm. 
diastolic. The pharynx was slightly injected with a small patch of white exudate in 
the left tonsillar fossa. The lungs were clear on auscultation and percussion. The 
heart was not enlarged to percussion or palpation, there was a “palpable snap” in tlie 
third and fourth left intercostal spaces parasternally. The heart sounds were of good 
quality. The rhythm was regular. Loud “popping, scratching” sounds were heard 
in the third and fourth interspaces in both systole and diastole. 

Leukocyte count on admission was 16,700 per cu. mm., five days later was 12,200 
with 64 per cent polymorphonuclear leukocytes, and thereafter was normal. Sedi- 
mentation rates were normal. Throat culture revealed a non-hemolytic streptococcus. 
Several electrocardiograms at intervals of three to four days were within normal 
limits. Roentgenogram of the chest on admission showed a small left apical pneumo- 
thorax and slight clouding of the left costophrenic angle. Eight days later the air 
had been reabsorbed, but one week after that a small left pneumothorax, both apical 
and lateral, was again seen, along with a small amount of fluid in the left costophrenic 
angle. The pneumothorax did not again disappear until the twenty-seventh hospital 
day. 

The temperature rose to 101.2° F. the day after admission, but he was afebrile 
for the remainder of his hospital stay. On bed rest the patient felt comfortable, but 
the peculiar precordial sounds continued to be heard for four weeks. During this time 
they frequently could be heard in the left lateral position. Occasionally they could 
be heard with the naked ear while standing at the bedside. 

After 71 days, he was discharged home on a convalescent furlough for 15 days, 
but on January 7 had to be readmitted to the hospital because of a recurrence of sharp 
pain in the precordium with radiation to the back and left lateral chest wall. He 
stated that the pain had reappeared shortly after discharge from the hospital and had 
confined him to bed during most of his furlough. He had slight exertional dyspnea 
during this time. On admission physical examination was negative, as were further 
leukocyte counts, sedimentation" rates, electrocardiograms, and roentgenograms of the 
chest. On the fourteenth hospital day, however, transient “scratchy” sounds, of the 
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same character as heard previously but of less intensity, were again heard. On the 
sixteenth day they were bubbly and popping and heard intermittently until patient’s 
transfer to an Army General Hospital on January 28. 

Except for the initial examination at the Army General Hospital, when a few 
“scratching to-and-fro” sounds were heard over the heart, no, abnormal physical or 
laboratory findings were found. He was again discharged to duty on February 22 
with a recommendation for light duty, not requiring strenuous physical exertion. 

On March 7 he was again admitted complaining of left anterior and substernal 
chest pain of variable intensity, most marked on exertion. While in the hospital at 
bed rest the same characteristic sounds were heard transiently over the heart. These 
finally subsided again and the patient was discharged to duty on April 19. 

Comment. At the outset, the patient presented the classic features of 
spontaneous mediastinal emphysema (except that his temperature and white 
blood cell count were elevated due to a mild upper respiratory infection), and 
it was expected that his convalescence would follow the same smooth course 
that all previously reported cases seemed to run. Despite four prolonged 
hospitalizations, however, the patient continued to complain of aches in the 
chest, and intermittently a few signs were heard over the heart which would 
seem to substantiate the fact that he was continuing to have mediastinal 
emphysema. It is possible that the process was in the nature of a “slow 
leak” rather than a repeated series of new accidents. At the present time, he 
is on limited duty. 

Case 3. A 23 year old white male soldier was admitted May 5, 1944 complaining 
of severe pain in the left anterior chest. The past history and family history were 
non-contributory. He had had a mild respiratory infection with cough for two weeks. 
Suddenly, while walking, he had severe pain in the left anterior chest with numbness 
and pain in the left shoulder. The pain was accentuated by respiration. On ex- 
amination he was perspiring, appeared frightened, and had difficulty breathing be- 
cause of pain. Over the precordium were crackling, snapping sounds synchronous 
with the heart beat but varying with respiration and louder while lying on the left 
side. There was a palpable rub over the cardiac apex synchronous with the sounds. 
Percussion dullness was diminished over the sternum. Pulse was 68, blood pressure 
120 mm. Hg systolic and 70 mm. diastolic. Laboratory examinations showed a normal 
leukocyte count, sedimentation rate, and urine. The temperature was 99° F. on ad- 
mission and remained normal during his stay in the hospital. Roentgen-ray examina- 
tion of the chest on admission showed a small left apical pneumothorax. Three days 
later roentgen-ray examination again showed the pneumothorax and a small linear 
area of emphysema along the left heart border. .After 18 days the pneumothorax and 
emphysema were completely reabsorbed. He quickly obtained relief with 0.030 gm. 
of codeine sulfate and bed rest and had no more discomfort. The precordial sounds 
were audible in diminishing intensity for seven days. He was kept at bed rest for 
three weeks and then allowed up for light activity. On the thirtieth hospital day 
while sitting in the barber’s chair he suddenly had left chest pain which was again 
associated with pain and numbness in the left shoulder. On resting the pain became 
less, but on walking it quickly became much worse. About one hour after the onset 
of the pain he noticed the crackling sensations over his heart. Examination showed 
the same findings as on admission. The precordial sounds were audible for four days 
and then disappeared. Roentgen-ray examination did not show a pneumothorax but 
did show a linear area of emphysema along the left heart border. Electrocardiograms 
showed no abnormalities in the limb leads. In the precordial leads Vj showed an in- 
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verted T-wave and V„ a diphasic T-wave. Vr, was of low amplitude. Four days later 
the precordial curves showed all T-waves upright and of greater amplitude. 

Comment. This is a classical example of spontaneous mediastinal em- 
physema with recurrence. It is interesting in the history of the recurrence 
that the pain in the chest appeared approximately one hour before the pa- 
tient noted the sounds over the heart. This is the story one would expect 
with a rupture of an alveolus and dissection back along the vascular channels 
bringing on the original pain. With the arrival of the air in the media- 
stinum the heart signs then become evident. 

Case 4. ' A 20 year old white male was admitted to the hospital on June 24, 1944, 
complaining of pain in the chest and shortness of breatli. On the previous day while 
playing tennis he had suddenly experienced a severe pain in the left upper and right 
lower chest posteriorly, as he was raising his left arm in order to serve. The pain 
was aggravated by attempts at deep inspiration. At the same time, he felt "dizzy,” 
as if he were going to faint. He had slight dyspnea and cough. He immediately 
stopped playing and went to bed. He fell asleep, despite the persistence of the pain, 
but was awakened by inability to “catch his breath.” This was relieved only by 
sitting up in a “hunched-over” position. After half an hour of sitting in this position 
he was able to fall asleep again. The next day pain persisted and patient was aware 
of gurgling sounds in his left chest. 

On examination, he was found to prefer lying on his left side. He appeared to 
be in no distress. A few fine rales were heard along the lower left border of the 
sternum and in the left posterior chest at the level of the ninth and tenth thoracic 
vertebrae. At the cardiac apex and synchronous with the heart beat was a charac- 
teristic “crunching murmur.” Roentgen-ray examination of the chest revealed a left 
apical pneumothorax with about 15 per cent collapse of the lung. Leukocyte counts 
and urinalyses were normal. 

At bed rest the patient's pain quickly subsided, although the crunching sounds 
continued to be heard for two weeks. The temperature remained normal. Two 
weeks after admission he had a recurrence of severe pain in the left anterior chest and 
in the epigastrium with an increase in the number of crackling sounds heard oyer the 
heart. For several days he continued to have a sense of tightness in his epigastrium, 
and then all discomfort and physical signs gradually disappeared. He was discharged 
to duty on August 2, six weeks after admission, roentgen-ray examination having 
shown complete resorption of air. 

Comment. This is another typical instance of spontaneous mediastinal 
emphysema, although the patient was indulging in heavy physical exercise at 
the time of its onset. He apparently had a mild recurrence while at bed rest. 
The epigastric pain and discomfort suggested retroperitoneal extension of 
the air at the time of the recurrence. 

Case 5. A 21 year old white male was admitted to the hospital on August 15, 
1944 complaining of pain in the left chest and shortness of breath. On the previous 
day while walking along the street he was suddenly seized with a sharp pain in the 
lower left chest, with radiation to the precordium and thfe left shoulder. He was un- 
able to take a deep breath without intensifying the pain. His symptoms persisted 
until the morning of admission. At this time he was able to take a deep breath only 
when in a sitting position. 

Physical examination showed the patient to be in no acute distress. The ampli- 
tude of excursions of the left thorax was diminished. Breath sounds and vocal and 
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tactile fremitus were also diminished on this side. A few “crackling” sounds were 
heard- in an area one to two inches to the left of the mid-sternum. Roentgenographic 
examination of the chest showed a left pneumothorax with 60 per cent compression 
of the upper lobe and 30 per cent compression of the lower lobe. There was a mod- 
erate mediastinal herniation to the right. Leukoc^Te counts were normal. 

Two days after admission “gurgling and crackling” sounds were heard over the 
heart, and in addition numerous metallic tapping sounds of a different character were 
noted in the same area. The patient’s pain subsided almost immediately with the 
institution of rest and the adventitious sounds of both types gradually diminished until 
September 11, about four weeks after admission, the roentgen-ray examination was 
negative, and no further abnormal sounds were heard. The remainder of the hos- 
pital stay was uneventful and the patient was discharged to duty on October 30. 

Comment. The pneumothorax in this case was of greater extent than 
in the previous cases, and it was possible to distinguish two entirely distinct 
types of adventitious sounds over the heart. One was the crunching or 
bubbling type as heard in the previous cases, whereas the second was of the 
metallic knocking type, which Greene has pointed out is associated with a 
left pneumothorax occasionally. 

Case 6. A 23 year old white male soldier was admitted to the hospital on Sep- 
tember 6, 1944, with a history of recurrent attacks of left anterior chest pain since 
December 1943. The pain first made its appearance while the patient was running 
and lasted for several hours. Since that time the pain had recurred about five times 
a month and usually lasted about half a day each time, although on one occasion it 
persisted for two days. Physical training and running were the most frequent pre- 
cipitating factors. The patient also had considerable belching and attributed his 
symptoms to “gas.” He was an aviation cadet, and when he started flying the attacks 
increased in frequency, although they did not necessarily come on while he was flying. 
He also began to have headaches with the attacks. Both belching and headaches were 
aggravated directly while he was flying. He was hospitalized at another hospital in 
July 1944 and was told that he had a heart murmur, but that the pain in the chest was 
due to^ a “strained muscle.” He was eliminated from cadet training and was 
grounded. 

The frequency of attacks became less after be was grounded, but he still had them 
in a fairly mild degree several times a month. 

One hour before the present admission while standing in a line at the mess he 
experienced the most severe pain of all. It was sudden, was felt in the anterior aspect 
of the left chest, and made him want to “double up.” No cough or shortness of breath 
accompanied the pain, but he did have a sense of palpitation. 

Examination showed him to be irritable and depressed, but only moderately un- 
comfortable from tbe pain. Excursions of the left chest were limited, and there were 
diminished heart sounds and hyperresonance on this side. Blood pressure was 136 
mm. Hg systolic and 80 mm. diastolic. On the day of admission, no adventitious 
sounds were heard over the heart and the diagnosis of left spontaneous pneumothorax 
was made. On the following day, however, numerous crunching and crackling sounds 
were heard over the heart. On the next day, they again were not elicited, but from 
then on sounds described as “tissue paper crackling” were heard for two weeks. 

Roentgen-ray examination of the chest on the day after admission showed a 
left pneumothorax with an upper lobe collapse of about 50 per cent and a lower lobe 
collapse of about 25 per cent. There was moderate thickening of the visceral pleura 
over the upper lobe with a small adhesion over the apex. There was no mediastinal 
shift. 
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Three days later the roentgen-ray examination showed considerable reexpansion 
of the lung. The upper lobe was only 40 per cent compressed, and the lower lobe 
had almost completely reexpanded. At this time there was a moderately dense line 
parallel to the left border of the heart and about 0.5 cm. distance from it. An area 
of increased radiolucency was present between this line and the cardiac border. This 
was best observed in the region of the cardiac waist. 

Leukocyte counts and electrocardiograms were normal. 

The patient’s symptoms quickly subsided and after four weeks tliere were no 
abnormal physical or radiographic signs. 

Comment. This case is of particular interest for several reasons. First, 
it illustrates the necessity of searching carefully for the signs of mediastinal 
emphysema in every case of pneumothorax. Both the initial physical and 
roentgenographic examinations elicited only signs of a pneumothorax. 
Secondj although the long previous history of recurrent chest pain, headache, 
and belching is difficult to interpret precisely (functional symptoms cannot 
be excluded), the possibility is suggested that this is an instance of repeated 
attacks of mediastinal emphysema. The similarity to case 2 should be noted. 
These two cases suggest that in certain cases mediastinal emphysema may 
appear to run a chronic course different from the classical description of a 
sudden acute attack with quick complete recovery after bed rest. If this 
interpretation is accepted, the exacerbation of symptoms by flying would 
confirm the observations of Lovelace and Hinshaw."^ 

Case 7. An 18 year old white male was admitted to the hospital October 8, 1945 
complaining of pain in the right lower chest. The pain had appeared suddenly on 
October 7 without exertion and persisted until the time of admission. The pain was 
aggravated by breathing. There was no cough and no respiratory infection. Three 
weeks previously, after returning from a hike, he had experienced a similar attack of 
pain in the right chest. He rested in his quarters for a half day and had no more 
pain until the present attack. Family and past history were otherwise non-contribu- 
tory. 

Physical examination on admission showed a well nourished boy complaining of 
pain in the right chest. The lung fields were normal to auscultation and percussion. 
Over the mid sternum were heard clicking, crunching sounds systolic in time and vary- 
ing with respiration. 

Roentgen-ray examination on the third hospital day showed a small right apical 
pneumothorax. Hemoglobin, erythrocyte, leukocyte, and differential counts were 
normal. Urine examination was normal. Sputum culture showed only alpha strep- 
tococci. Sedimentation rates were normal throughout his hospital stay. Electro- 
cardiograms were within normal limits. Temperature, pulse and respiratory rates 
were not abnormal. 

The pain was relieved by bed rest. The typical sounds over the sternum were 
heard in diminishing intensity for one week. On the tenth hospital day roentgen-ray 
examination of the chest showed complete reexpansion of the lung with no evidence 
of pulmonary disease. He was discharged to duty after 22 days in the hospital. 

Comment. This case represents a typical acute mediastinal emphysema. 
It is probable from the history of a similar attack three weeks before that 
this episode was a recurrence. It is interesting that in this case we observed 
a right apical pneumothorax. It is unusual, for in most cases reported the 
small pneumothorax occurs over the left apex. 
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Discussion 

These seven cases illustrate some of the problems of diagnosis and prog- 
nosis in acute mediastinal emphysema. The one certain diagnostic sign is 
the occurrence of crunching, crackling, popping sounds over the heart. Once 
heard they can be confused with no other cardiac sounds. The development 
of subcutaneous emphysema of the neck confirms the diagnosis. Every 
patient with a spontaneous pneumothorax, especiall)’’ if it is small, should be 
carefully examined for the presence of mediastinal emphysema. One of our 
patients was thought to have only a spontaneous pneuniothorax until re- 
examination the day after admission revealed the typical sounds over the 
precordium. Once one is familiar with the syndrome it should not be dif- 
ficult to differentiate it from other diseases. The two diseases most com- 
monly confused are acute pericarditis and coronary occlusion with myo- 
cardial infarction. Careful auscultation of the heart will establish the 
correct diagnosis. 

The dangers of recurrence in this condition have not been stressed in 
previous reports. Apparently it is an important problem. One of our 
cases had a recurrence four weeks after his original attack. Two others 
had either recurrent attacks or a slow leak of air which gave almost constant 
symptoms for six to nine months. A fourth had a recurrence while at bed 
rest. A fifth had a previous episode from the history. 

We feel the treatment should consist of prolonged bed rest until healing 
of the rupture is assured. We also administered sulfadiazine in moderate 
dosage for several days as a prophylactic against mediastinitis. This com- 
plication has not been reported, but it seems a possibility with a connection 
between the respiratory tract and the mediastinum especially if there is an 
associated respiratory infection. 


Summary 

1. Seven cases of mediastinal emphysema are presented. One was as- 
sociated with an acute respiratory infection and bronchial asthma, and six 
were spontaneous. 

2. Five cases experienced a recurrence of this condition, and in two of 
these there were prolonged symptoms over six to nine mpnths. 

3. All six spontaneous cases had an associated pneumothorax. The 
necessity for careful examination of the precordium for mediastinal em- 
physema in cases with a small left apical pneumothorax is emphasized. 

4. The clinical picture and problems of diagnosis and treatment are 
discussed. 
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STUDIES ON TWO SPORADIC CRETINOUS 
BROTHERS WITH GOITER, TOGETHER 
WITH SOME REMARKS ON THE RE- 
LATION OF HYPERPLASIA TO 
NEOPLASIA 

By J. Lerman, M.D., H. W. Jones, M.D., and E. Calkins, M.D., 

' Boston, Massachtisetts 

Our interest in the pathology and pathological physiology of cretinous 
goiters was stimulated by the discovery and study of two cretinous brothers, 
both possessing goiters. The results of this study, plus additional observa- 
tions on two other cretinous subjects with goiter, on patients treated with 
thiouracil and on experimental animals, have been the basis of speculation 
regarding the role of hyperplasia in the genesis of neoplasia. Since studies 
of the type made on the two cretinous brothers are instructive, the results are 
presented below in detail, together with brief clinical histories. 

Case Reports 

Case 1. R. W., a 19 year old white boy, was admitted to the Massachusetts 
General Hospital on October 4, 1944. He complained of a mass which had been 
present in his neck for seven years. He had apparently been essentially well and 
normal until the age of 10, when his mother remarked about his failure to grow. 
When he was 12 years old his mother noticed a swelling in his neck. The goiter in- 
creased in size until it reached the dimensions of a lemon. He was given thyroid 
% grain (0.032 gram) and later 1 grain (0.065 gram) daily. He grew rapidly be- 
tween the ages of 13 and 15, the size of the thyroid mass meanwhile remaining sta- 
tionary. At 17, thyroid medication was discontinued, and the goiter began to enlarge 
again, eventually reaching the proportions of a large orange on each side. 

Pubic hair began to appear when the patient was 16. Voice changes were first 
noted one month prior to admission. He left school at the age of 16 when in the 
fifth grade, and has since worked at many jobs but never lasted long in any because 
he was slow in his work. 

The patient was born in Leister, Massachusetts, and lived in New Jersey and 
Maine for short periods. Since the age of five he has lived in Worcester, Massa- 
chusetts. The diet was adequate and did not include excessive amounts of goitrogenic 
foods such as cabbage and soy beans. There was no family history of endocrine 
disease. There were three siblings ; a normal male, age 14 ; a male, C. W., age 12, 
presented below ; and a normal female, age 4. 

On physical examination the patient appeared well-proportioned and muscular 
(figure 1). He was 64 inches (163 centimeters) tall and weighed 139 pounds (63 
kilograms). The skin was dry, rough, and pale. The hair was not remarkable. 
The eyes were set wide apart, the bridge of the nose was flat and the nostrils wide 
and flaring. The voice was husky. The thyroid was symmetrically enlarged, meas- 
uring 15 by 8 centimeters, firm in consistency, and without bruit. 

. * Received for publication February 5, 1946. 

From the Thyroid Clinic of the Massachusetts General Hospital, Boston, Massachusetts. 
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Laboratofy findings are in part listed in table 1. The urine and blood counts 
were normal. The bone age, as determined from roentgen-ray examination of the 
hands, was 18 years and three months, of the iliac crest, 17 years. The mental age 
was 10 years six months. The various chemical studies on the blood, the excretion 
of follicle-stimulating hormone (F.S.H.) and of the 17-ketosteroids in the urine, the 
glucose-tolerance test, the insulin-tolerance test, tlie Keppler water-diuresis test and 
the basal metabolism level of minus 28 were all consistent with his myxedematous state. 
The blood cholesterol, surprisingly enough, was normal — 169 mg. per cent. There 
was no detectable amount of thiocyanate in the blood. When a tracer dose of radio- 
active iodine was administered to the patient, the goiter retained 87 per cent, indicating 
that the goiter had a strong avidity for. iodine. The iodine content of the gland, as 
determined on a biopsy specimen, rvas low, namely 0.07 per cent. 



Fig. 1. Antero-posterior and lateral view of two cretinous brothers, R. W. on the left and 

C. W. on the right of each view. 

* 


Histological examination of the biopsy specimen revealed a highly vascular tissue 
with loose arrangement in follicles and cords of varying size, mostly small, and a small 
amount of interstitial connective tissue (figure 2). The epithelium was high cuboidal 
to columnar and there was a small amount of colloid. Mitoses were not observed. 
The diagnosis was struma nodosa micro and macro folliculare. 

Case 2. C. W., a 12-year old schoolboy, was admitted to tbe Massachusetts Gen- 
eral Hospital at the same time as his brother R. W. At the age of five, he was found 
to have a goiter, at the same time it was discovered in his brother, and he, too, was 
placed on thyroid, % grain (0.032 gram) at first and later 1 grain (0.065 gram) daily. 
Thyroid was discontinued in January 1943 when the basal metabolism was found to 
be plus 9. During the period of thyroid medication the goiter did not enlarge further 
but body growth was very slow. After th 3 'roid was discontinued, the mass in the 
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Table I 


Laboraton' and Other Data on Two Cretinous Brothers with Goiter 



Case 1 (R.IF.) 

Case 2 (C.IF.) 

Age 

19 years 

12 years 

Bone age (hands) 

18 J years 

55 years 

Mental age 

lOi years 

8i years 

Electrocardiogram 

normal 

normal 

Chest roentgenogram 

normal 

normal 

Blood cholesterol 

169 mg. % 

183 mg. % 

Blood calcium 

9.3 mg. % 

9.0 mg. % 

Blood phosphorus 

2.5 mg. % 

4.9 mg. % 

Blood alkaline phosphatase 

2.4 units 

3.7 units 

Blood sodium 

137.5 m.eq./L. 

138.8 m.eq./L. 

Blood chloride 

tOl.O m.eq./L. 

101.4 m.eq./L. 

Serum protein 

7.1% 

6.7% 

Glucose tolerance 

Blood Siinar 

Blood Siif’or 

Fasting 

74 mg. % 

80 mg. % 

J hour 

98 

111 

1 hour 

118 

114 

2 hours 

87 

114 

3 hours 

95 

103 

4 hours 

89 

89 

5 hours 

98 

95 

Insulin tolerance 

Fasting 

100 mg. % 

93 mg. % 

20 minutes 

67 

65 

30 minutes 

75 

63 

45 minutes 

80 

68 

60 minutes 

75 

— 

90 minutes 

82 

63 

120 minutes 

87 

61 

(epinephrine 0.5 c.c. s.c.) 

45 mjnutcs 

100 

103 

60 minutes 

118 

95 

F.S.H. excretion 

pos. 6.5 m.u./24 hrs. 

pos. 3 m.u./24 hr.s 

l7*ketosteroid 

3.6 mg./24 hrs. 

0.9 mg./24 hrs. 

:Keppier water-diuresis test 

negative 

negative 

B.M.R. level 

minus 28 

minus 20 

Collection of radio-iodine by gland 

87% 

58% 

I 2 content of gland 

0.07% 



neck increased in size, the skin became rough and the abdomen gradually became 
distended. He gained 10 pounds in the year preceding admission but did not increase 
in height. He walked slowly, seldom played games and was intolerant of the cold. 
He was slightly retarded mentally, being in the fifth grade at the time of admission. 
As in the case of his brother he had lived in Worcester, Massachusetts all his life 
and his diet was not excessive in any known goitrogenic foods. 

On physical examination the patient appeared small and underdeveloped, with 
cretinoid facies (figure 1). He was 48 inches tall and weighed 54 pounds. The 
skin was warm, pale, and hyperkeratotic, especially over the abdomen. The thyroid 
was diffusely and moderately enlarged, consisting of soft, nodular tissue, more in the 
right lobe than in the left lobe; a bruit was not audible. The tongue was smooth and 
the voice hoarse and rather deep. The abdomen was protuberant and contained 
many fecal impactions. 

The important laboratory findings in this case are also summarized in table 1. 
He had a slight anemia of 3.09 million red cells and 12 grams of hemoglobin. The 
urine was normal. The bone age was five years nine months, as determined by 
roentgen-ray examination of the hands; five years by examination of the femoral 
heads. - The mental age was eight years and two months. As in Case 1, the various 
chemical determinations on the blood, the excretion of follicle-stimulating hormone 
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(F.S.H.) and of the 17-ketosteroids in the urine, the glucose-tolerance test, the insulin- 
tolerance test and the Keppler water-diuresis test were all consistent with his cretinoid 
state. Again there was no detectable amount of thiocyanate in the blood. The 
metabolism varied considerably, reaching levels as low as minus 24, but averaged 
minus 20. The collection by the thyroid of a tracer dose of radioactive iodine 
amounted to 58 per cent. 

Examination of a biopsy specimen of the thyroid disclosed a loose arrangement of 
glandular tissue in columns and clusters of cuboidal cells. The tissue was highly 
vascular and there was no colloid present (figure 3). The diagnosis was fetal 
adenoma. 

The diagnosis of cretinism in these two cases seems to be well established. Their 
general appearance is strongly suggestive. The low metabolism, the retarded bone 
age, the retarded mentality and the various chemical and biological tests are all con- 
firmatory. The normal blood cholesterol is a little disturbing. The low values for 
the excretion of follicle-stimulating hormone (F.S.H.) and of the 17-ketosteroids in 
the urine in Case 2, although consistent with cretinism, favors the diagnosis of hypo- 
pituitarism. However, the character of the insulin-tolerance test and the negative 
Keppler water-diuresis test argue for thyroid deficiency. 

After a short period of iodine medication, both glands were removed. The his- 
tological sections revealed two interesting findings: (1) the pathological changes in 
the two specimens were similar; (2) the changes were not uniform. There were areas 
in each gland characteristic of fetal adenoma; other areas were typical of papillary 
cyst adenoma, of struma nodosa macro and micro folliculare and of colloid goiter 
(see figures 4 and 5). 


Discussion 

In an endemic goiter area, a cretin with goiter is common; in a non- 
goiterous area, a cretin with goiter is rather rare. When present it must 
represent the result of the effort made by the gland to produce more hormone. 
The biological studies in these two cases, which indicate a low iodine con- 
tent of the goiter (0.07 per cent) and a strong avidity for iodine, are con- 
sistent with an iodine-deficiency goiter. These findings agree with those 
of Hamilton, Soley, and Reilly ^ who found that the glands of eight cretin 
patients with atrophic thyroids took up less radioactive iodine than normal, 
whereas two goiterous thyroids took up excessive amounts. It is hard to 
visualize how iodine-deficiency can develop in this region. However, the 
ingestion of a positive goitrogen may also account for this type of goiter. 
In fact, low iodine-content and high iodine-uptake are found in sulfocyanate 
and cabbage goiters as well as in iodine-deficiency goiters (see Rawson, 
Tannheimer and Peacock"). As far as it could be determined, the diet of 
these two boys was apparently adequate in iodine and not excessive in cab- 
bage, soy beans or related vegetables. To be sure, an unknown goitrogen 
cannot be ruled out. In any case, the gland, under these circumstances, 
should show hyperplasia. The actual changes in the gland were those which 
Marine and Lenhart " associated with the process of hyperplasia. Some 
areas showed regression to colloid goiter ; other areas consisted of solid cords 
of young cells, without tendency to follicle formation and with very little 
supporting structure, and of structures characteristic of papillary cyst ade- 
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Fig. 4c. 

Fig. 4. Three Jow power views of thyroid removed at operation in Case 1 (R. W.) : 
(a) fetal adenoma; (b) papillary cyst adenoma; (c) colloid goiter tissue. 
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Fig. 5c. 

Fig. 5. Three low power views of thyroid removed at operation in Case 2 (C. W.) ; 
(a) Struma nodosa macro and micro folliculare ; (b) papillary cyst adenoma; (c) colloid 
goiter tissue. 
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noma. Both types are quite suggestive of pre-neoplastic or neoplastic 
changes. 

These unusual findings led us to reexamine the records of two other 
cretins with goiter seen in 1942. Qne was a 13 year old boy (H. E.) living 
on the seacoast of Massachusetts, and was one of seven siblings, four of 
whom were cretins, two with and two without goiters. He had received 
thyroid and iodine for many years, but finally the gland, weighing 240 grams, 
was removed. The gland was extremely vascular and microscopically re- 
sembled the gland of C. W. (see figure 6). The other was a 21 year old 
girl (D. B.) who had a subtotal thyroidectomy for a nodular goiter weigh- 
ing 160 grams. The tissue contained very little iodine, namely 0.01 per 
cent, and its microscopic structure simulated that of the gland from R. W. 
(see figure 7). 

Two other bits of information are pertinent here. Recently we had the 
opportunity to examine sections of pigs’ thyroids sent to Dr. R. W. Rawson 
by Dr. F. N. Andrews of Purdue University. These thyroids were re- 
moved from the offspring of pigs which had been fed a soy bean diet. These 
offspring were cretinous and had goiters which contained very little iodine 
(0.006-0.01 per cent). Some of these thyroids showed extensive hyper- 
plasia (figure 8) ; others showed a structure not unlike struma nodosa macro 
and micro folliculare; and still others showed the solid structure of fetal 
adenoma (figure 9). 

In ordinary Graves’ disease, when thiouracil is administered for two or 
more weeks, the gland at operation shows a high degree of hyperplasia. In 
some cases in which thiouracil is administered for six weeks or longer before 
operation, the gland shows areas resembling the structure of fetal adenoma 
as well as areas of hyperplasia. In one instance in which thiouracil was 
administered for 10 months, the entire gland showed a microscopic ap- 
pearance characteristic of struma nodosa macro and micro folliculare (figure 
10). 

These findings raise anew several questions regarding the relationship 
between hyperplasia and neoplasia. Is neoplasia the end-result of severe and 
extensive hyperplasia? What is the significance of apparently neoplastic 
changes in a gland which is clinically benign? Finally, what is the role in 
the pathogenesis of malignancy of agents which increase hyperplasia? A 
smattering of experimental and clinical data is available. Hellwig ■* placed 
six white rats on a high calcium, low iodine diet. Hyperplasia occurred in 
all and in two, definite adenomata of the lobular, small follicle type. He be- 
lieves that adenomata arise as a local hyperplasia of the epithelium, and that 
they represent an intermediate stage between hyperplasia and malignancy. 
The recent experimental observations by Bielschowsky ® are most illuminat- 
ing. He observed that 2-acetyl-amino fluorine, when fed alone, caused 
malignant tumors of various organs in rats but never in the thyroid, whereas 
allyl-thiourea resulted in hyperplasia of the thyroid, but never neoplasia. 



Fig. 6a. Low power view of a section of thyroid tissue from patient H. E. 









Fig. 6b. High power view of a section of thyroid tissue 
from patient H. E. 
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Fig. 8a. Low power view of a section of thyroid tissue from a cretinous pig, whose 

parents were on a soy bean diet. 
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Fig. 8b. High power view of a section of thyroid tissue from a cretinous pig, whose parents 
were on a soy bean diet. Note the extensive hyperplasia. 
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Fig. 10. Two low power views of a section of thyroid from a thyrotoxic patient who had 

received thiouracil for 10 months. 
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However, when both drugs were fed simultaneously, seven of 10 rats de- 
veloped adenomata and the remaining three carcinomata of the thyroid. 

The production of thyroid carcinomata under these experimental con- 
ditions raises certain practical problems relative to the dangers of using 
thiouracil in the treatment of hyperthyroidism. As the editorial® in the 
Journal of the American Medical Association suggests, might not the pro- 
longed use of thiouracil in susceptible individuals lead to the development of 
clinical cancer of the thyroid? As j^et there is no answer to this question 
based on experience with patients, but it certainly should cause one to be 
cautious in the use of thiouracil except as a preliminary medication in pre- 
paring the patient for thyroidectomy. 

Summary 

1. Two cases of sporadic cretinism with goiter are presented together 
with, biochemical and pathological studies. 

2. Evidence for a possible relationship between hyperplasia and neo- 
plasia of the thyroid gland is discussed. 

/ 
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AN INQUIRY INTO THE INCIDENCE OF HYPER- 
HIDROSIS IN CONVALESCENT TRENCH FOOT * 


By Jacob J. Silverman, Major, M.C., A.U.S., Staten Island, N. Y. 

, The statement is sometimes made that in the later stages of trench foot 
one of the frequent complaints is excessive sweating of the feet. As far as 
can be learned from the literature no attempt has ever been made to study 
this phenomenon in trench foot to determine its exact incidence. Ungley 
and Blackwood divided the clinical course of trench foot, into three stages : 
(1) Prehyperemic stage of a few hours to several days. In this stage the 
feet are cold, dry, swollen, numb and discolored. (2) Hyperemic stage of six 
to 10 weeks. In ,this stage the feet are swollen, anesthetic, red and warm. 
Sweating is frequently absent and seems to coincide with the sensory loss. 
(3) Posthyperemic stage lasting from weeks to months. Raynaud-like 
phenomena may be found in this stage, and on exercise there is early pain 
and swelling. In spite of the tissue damage which may be extensive, the 
peripheral pulse is palpable and of good quality.® According to Ungley 
and Blackwood, in the posthyperemic stage, “there are often complaints of 
excess sweating or of sweat rashes; on a hot day socks are quickly soaked, 
but extremities may sweat heavily even when cold.” 

Soldiers suffering from trench foot who are evacuated to the United 
States are usually in the posthyperemic stage. An' opportunity, therefore, 
presented itself at this General Hospital to study the sweat response of the 
feet in soldiers suffering from convalescent trench foot. Two hundred 
soldiers were studied and they were all from the European theater of opera- 
tion. The study was limited to white soldiers whose average age was 25. 
The majority 'of the patients came from infantry units. There was an 
average interval of four months from the time of the onset of the condition 
to the date of this study. Each soldier was convalescing from either a 
moderate or an advanced type of trench foot. A moderate type was char- 
acterized by a typical history of exposure with skin and soft tissue changes 
but without evidence of gross gangrene. An advanced type was charac- 
terized by gangrene with subsequent loss of foot substance. There were 100 
patients of each type in this study. For comparative purposes the sweat 
response was also studied in 100 patients from the general medical wards. 
This last group was made up of patients suffering from arthritis, malaria, 
valvular heart disease, hypertension, and the usual run of psychoneurosis 
seen on general medical wards. No patient in this last group gave a history 
of trench foot or symptoms from exposure to unusual cold or dampness, 

* Received for publication Januarj’’ 16, 1946. 

From the Cardiovascular Section, U. S. Army General Hospital, Camp Butner, N. C. 
Colonel Roy H. Turner, Surgeon General’s office, arranged for this study. 
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Technic 

To study the sweat response the technic of Silverman and Powell was 
used. A brief description of the technic will suffice for present purposes. A 
25 per cent solution of tincture of ferric chloride is applied to the sole of the 
foot. After drying, contact is made for a specified time on specially pre- 
pared tannic acid paper. Sweat is approximately 99 per cent water and 
will carry with it in solution the readily soluble ferric chloride The tannic 
acid paper reacts with the soluble iron to form a stain. Prints are obtained 
on the paper which vary in intensity depending upon the amount of sweating 
For purposes of this study, three types, depending on the degree of sweating, 
have been classified: (1) faint response ; (2) moderate response ; (v3) intense 
response. Examples of the three types are shown (figure 1). To correlate 



Fig 


Type I Type II Type III 

1. Type I, faint response, Type II, moderate response; Type III, intense response. 
Classification used in the study of the sweat response of the sole of the foot 


the sweat response of the sole with the palm, sweat patterns of the palm and 
sole were taken simultaneously on the same patient A similar technic was 
applied to the palm and the same classification was used (figure 2). The 
study was carried out by trained enlisted personnel in a quiet, comfortable 
room, free from distracting influences To check the results, the tests were 
frequently repeated on the same patient. 
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Findings 

Chart 1 illustrates the type of sweat response of the soles of the foot 
found in the three groups. A type 3, or intense response, was found in 18 



Type III 

Fig. 2. Type I, faint response; Type II, moderate response; Type III, intense response. 
' Classification used in the study of the sweat response of the palm. 

per cent of the moderate trench foot patients, 17 per cent of the advanced 
trench foot patients, and 23 per cent of the general medical patients. The 
degree of trench foot involvement, therefore, had no bearing on the inci- 
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dence of excessive sweating. More interestingly, a slightly higher incidence 
of excessive sweating of the soles was found in the group of medical patients 
who gave no history of trench foot. The results of the study of the sweat 
response of the palm are shown in chart 2. There was an almost identical 
incidence of the sweat responses of the palms in the two types of trench foot. 
The general medical patients, however, showed a striking -increase in the' 
excessive sweat response of the palm. Whereas 36 per cent of the trench 
foot cases gave an intense response of the palm, 59 per cent of the general 
medical patients gave this same type of response. 
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Chart 1. Comparative sweat resi)onse of the soles of the feet in 100 moderate trencli 
foot patients, 100 severe trench foot patients, and 100 general medical patients without trench 
foot. Classification : 1, faint response ; 2, moderate response ; 3, excessive response. 


Sweat patterns of the palms and soles were taken simultaneously but the 
figures are not shown. Of the 18 patients with moderate trench foot who 
gave a type 3 or intense sweat response of the sole, 14 demonstrated at the 
same time an intense response of the palm. There were 17 patients of the 
severe trench foot group with an intense sweat response of the sole, and 13 
of these gave a similar sweat response of the palm. In the general medical 
patients, there were 23 with an intense sweating response of the soles and 
all these same patients simultaneously showed an intense response of the 
palms. In brief, where there was excessive sweating of the foot, the same 
type of response was almost invariably recorded for the palm, regardless of 
the diagnosis or degree of trench foot. 

It did not follow, however, that a dry type of foot was accompanied by a 
dry palm. There were 53 patients with moderate trench foot who gave a 
type 1 or faint response of the soles, and of these only 26 gave a Similar 
response of the palms. In the severe trench foot cases there were 63 patients 
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with a faint response of the soles, and of these, 60 gave a faint response of 
the palms. There were 59 patients in the general medical group who 
showed a faint response of the soles and of these, only 23 simultaneously 
showed a similar response of the palms. It is interesting to note, the more 
severe the trench foot, the higher the incidence of type 1 or faint response of 
the sole. 

Reversing the procedure and using the palm as a guide to the type of 
sweating of the foot, the following figures were obtained. In the group of 
patients with moderate trench foot, there were 36 patients with exxessivc 
sweating of the palm, 14 of whom simultaneously showed excessive sweating 
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Chart 2. Comparative sweat response of the palms in 100 moderate trench fool 
patients, in 100 severe trench foot patients, and 100 general medical patients without trench 
foot. Classification: 1, faint response; 2, moderate response; 3, excessive response. 

and 1 1 faint sweating of the soles. In the same group of patients there were 
33 with a faint palmar response and of this group 26 gave a faint response of 
the soles. In the severe trench foot cases there were 36 patients with ex- 
cessive sweating of the palms, 13 of whom gave a faint response of the soles. 
In this same severe group of trench foot there were 3 1 patients who gave a 
faint response of the palms and of this group, 30 gave a faint response of the 
soles. Studying the general medical patients, there were 59 patients who 
gave an excessive sweat response of the soles, while 21 showed a faint re- 
sponse of the soles. In this same general medical group, there were 23 
patients who gave a faint response of the palm and these entire 23 simul- 
taneously also gave a faint response of the soles. In brief, a dry palm was 
almost invariably accompanied by a dry sole, regardless of the type of trench 
foot or medical diagnosis. As the sweat of the palms increased, the sweat 
of the soles also increased but to a lesser degree. 


MoJetoie Trench FooT 
Severe Trench Fool 
General h/ledical 
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Discussion 

Sweating of the soles and palms is unique and differs from general body 
sweating on anatomic and physiologic grounds/'’’ Anatomically, there are 
more sweat glands on the palm and sole than anywhere else on the general 
body surface.' The sweat glands on the palms and soles are arranged on 
ridges which assume characteristic patterns. This arrangement assures 
maximum grasping and tactile facility." Sweating in these locations takes 
place continuously ; whereas, on the general body surface it is intermittent.® 
Under ordinary conditions, sweating of the palms and soles is not influenced 
significantly by the outside temperature.® Increasing the outside tempera- 
ture will augment general body sweating but not sweating of the palms or 
soles. Finally, the palms and soles reflect emotional changes.® In relaxed 
states, such as in sleep, the palms and soles are characteristically dry, regard- 
less of the outside temperature. In states of apprehension and tension the 
palms and soles perspire profusely. Excessive palmar sweating seen in 
anxiety states is a well known clinical phenomenon. “ 

In dealing with observations on sweating, one must, therefore, be careful 
to differentiate sweating of the palms and soles from general body sweating. 
It should be emphasized, the observations in this study were confined to the 
palms and soles. Preliminary studies of general body sweating in the trench 
foot patients were also carried out.* The trench foot patients, together with 
controls, were placed in an experimental environment in which the tem- 
perature was gradually raised. As the temperature was raised, sweating 
increased generally over the entire body, except for the soles and palms. 
The dorsum of the feet and hands shared equally in the increased sweating. 
Exercise caused a similar response. No significant difference of excessive 
sweating of the general body was found between the trench foot patients 
and the controls. 

It may logically be asked why the palms and soles failed to give identical 
responses in all patients. Normally, sweating of the soles and palms behaves 
as a similar mechanism; quantitatively, however, there is a significant dif- 
ference. Careful measurements have shown that the rate of water loss' in 
the toetips is approximately one-half to two-thirds that in the fingertips.®’ 
With slight sweating of the palms this difference is not noticeable. The 
difference becomes more apparent as the stimulus for this type of sweating 
is increased and can be demonstrated by the technic used in this study. 

Cold causes an inhibition of sweating both locally and reflexly. A va- 
riety of pathologic changes has been described in trench foot.’’ The skin, 
being the most exposed organ, is one of the first to react to cold. Most of 
the observations, however, have been confined to blood vessels, nerves, 
muscles, and connective tissue beneath the skin. Degenerative changes in 
the sweat glands have been noted. More important, perhaps, from a 
sweating standpoint, are the changes seen in the nerve endings.^’ ^ Sweat- 

* A recently described colorimetric technic was used to record this type of sweating. 
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ing behaves as a cholinergic mechanism ; on anatomic grounds, however, the 
sweat fibers travel along a sympathetic pathway and are contained in the 
peripheral nerves. Severance or destruction of this pathway leaves the in- 
nervated part anhydrotic. Clinically, the early symptoms of nerve involve- 
ment in trench foot are striking.^’ At first there is an uncomfortable sensa- 
tion of coldness followed by numbness. There may be some paresthesias 
and vague aches and pains in the arches and ankles. The patients frequently 
complain of clumsiness and describe their sensations as “walking on blocks 
of wood.” The feet may be anesthetic to pain, touch, and temperature. 
There is anhidrosis and this follows rather closely the disturbance in sen- 
sation. As improvement occurs, one of the early signs observed is a return 
of the sweating.^® The return of the sweating function will depend to a 
great degree on the recovery of the damaged nerve endings. If any changes 
in the sweat mechanism are to be predicted in severe trench foot, a picture of 
relative anhidrosis rather than hyperhidrosis should be expected. 

In a recent study of the casualties of the Attu campaign. Lesser pointed 
out that the status of the vasomotor disturbances frequently seen in im- 
mersion foot (a condition closely allied to trench foot) is indefinite and 
difficult to evaluate. In Lesser’s series there were two groups of patients. 
The first group presented severe gangrene and loss of foot substance. Ex- 
cessive sweating was not a feature in this group; these patients seemed to 
show few signs and symptoms of a vasomotor imbalance. The second 
group, those without tissue loss, presumably the milder cases, was charac- 
terized by a high incidence of vasomotor imbalance. These milder cases 
complained of coldness and excessive sweating of the feet. Repeated lumbar 
sympathetic novocaine blocks in this second group gave disappointing re- 
sults. Lesser felt that the difference in the two groups may be related to a 
“constitutional sympathetic nervous system instability of the individual 
patients.” 

The milder trench foot patients, those without gangrene or tissue loss, 
formed by far the largest group evacuated to general hospitals in the United 
States. The complaints of many of these patients were often entirely out of 
proportion to the findings on examination. Trench foot, like any other 
somatic disorder, has psychogenic components whidi may modify and color 
the underlying condition. It is generally agreed that, given the necessary 
conditions of coldness, dampness, immobility, fatigue, improper hygiene and 
lack of proper footgear, trench foot can occur in any soldier. Moreover, 
in trench foot, the anxiety state may be one of the predisposing factors in its 
development. One of the cardinal principles in the prevention of trench foot 
is the matter of keeping the feet dry. However, in severe anxiety states, it 
is practically impossible to keep the feet dry, for like palmar sweating, it is 
continuous and excessive. It is interesting to note that in many of our 
patients with trench foot we have been able to elicit a history indicating a 
high incidence of excessive sweating of the palms and soles, even before 
induction. 
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As stated above, sweating of the palms and soles is continuous and occurs 
normally. The average patient is not aware of this phenomenon and par- 
ticularly is not observant as to the amount of sweating. , With the develop- 
ment of trench foot, however, any sign or symptom relating to the foot takes 
on added significance. A soldier returning with a diagnosis of trench foot 
may be unusually apprehensive, not only, about his feet but also about many 
other problems. He hears all kinds of rumors. Naturally, he is concerned 
when he hears that trench foot leads to loss of toe or limb. Excessive 
sweating in such a patient should not be unusual. Furthermore, many of 
these patients have been harboring fungous conditions of their toes and feet. 
“Athlete’s foot” and excessive sweating are frequently seen together and 
both tend to aggravate each other. It is surprising how many patients at- 
tribute both conditions to trench foot. 

As Scoville pointed out, trench foot, like low back pain, is a condition 
which easily lends itself to the development of a neurosis. The onset is 
dramatic, and the complaints, especially in the milder cages, are difficult to 
evaluate. The medical officer at first had little or no experience with trench 
foot. The emphasis was on conservatism and hospitalization was often pro- 
longed. It was easy, therefore, for many patients to capitalize on the situa- 
tion. Furthermore, the diagnosis of trench foot has an emotional appeal 
which is socially acceptable to the neurotic. Trench foot is a mark of a 
fighting soldier. Many a severe anxiety problem has been evacuated to the 
United States camouflaged under a diagnosis of trench foot. 

That the excessive sweating of the feet seen in patients with trench foot 
is not purely a local manifestation but part of a generalized process is attested 
by the following facts. Patients with unilateral involvement showed no 
higher incidence of hyperhidrosis in the affected extremity than iii the un- 
involved extremity.^® Secondly, the severity of trench foot had no bearing 
on the incidence of hyperhidrosis. In fact, those with the severer type of 
trench foot had, if anything a tendency toward a drier foot. Furthermore, 
when the trench foot patients were compared with the general medical pa- 
tients, a slightly higher incidence of hyperhidrosis was found in the latter 
group, particularly those with functional complaints. Finally, in those pa- 
tients who complained of excessive sweating of the feet, invariably there was 
excessive sweating of the palm and often of the axillae. These are the loca- 
tions for emotional sweating. Where there was a dry palm there was 
practically always a dry foot, regardless of the type of trench foot or medical 
diagnosis. - 


Summary 

1. An attempt was made to study the incidence of hyperhidrosis in 200 
patients convalescing from varying degrees of trench foot, and the find- 
ings were compared with 100 general medical patients without trench foot. 
The degree of trench foot seemed to have no bearing on the incidence of 
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hyperhidrosis. The general medical patients showed a slightly increased 
incidence of hyperhidrosis. 

2. The hyperhidrosis seen in trench foot is part of a generalized process 
similar to that seen in an anxiety state. 

3. Hyperhidrosis is not a diagnostic feature of convalescent trench foot. 
In a patient convalescing from trench foot the complaint of excessive sweat- 
ing of the feet should invite investigation for other causes of hyperhidrosis. 
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ON THE TOXICITY OF THE MERCURIAL DIURET- 
ICS: OBSERVATIONS ON EIGHTEEN CASES WITH 
SUGGESTIONS FOR THE PREVENTION OF 
TOXIC REACTIONS * 

By Solomon Ben-Asher, M.D., Jersey City, N. J. 

Since the introduction of novarsurol as a diuretic by Saxl and Heilig ^ 
in 1923, dehydration by means of the mercurial has played an important 
role in the treatment of congestive heart failure. Within recent years, how- 
ever, instances of fatal and non-fatal reactions have been described in the 
literature. These reactions, though they occur infrequently, cause a great 
deal of apprehension when one has to resort to the use of the drug. 

The literature on the toxic reactions to the mercurial diuretics published 
prior to 1942 has been adequately reviewed by DeGraff and Nadler.^ In 
1944, Wexler and Ellis ® reported two more cases with fatal and nine cases 
with non-fatal reactions. The following year, Volini, Levitt, and Martin^ 
described three instances of sudden death following mercurial diuresis. An- 
other fatality was also reported in the same year by the author.® 

In spite of the increasing number of clinical reports and the abundant 
experiments on animals, the explanations for these toxic effects are as yet 
speculative. The literature indicates widely varying opinions concerning 
their mechanism. Observations, either clinical or laboratory, should be of 
value in elucidating their pathogenesis and thus establishing a firmer basis 
for the therapy of congestive heart failure. 

The purpose of this report is to record observations on the toxicity of 
the mercurial diuretics in 18 patients in the hope that these observations 
may throw further light on the mechanism of the reactions as well as on the 
methods of their prevention. 

General Considerations 

Incidence. Considering the extensive use of the mercurial diuretics, the 
number of serious reactions reported from their use is very small, DeGraff 
and Nadler ^ state that approximately 6000 injections of mercupurin have 
been given each year in Bellevue Hospital since 1934, with no serious toxic 
reactions or deaths that may be attributed to the drug. The two fatal cases 
reported by Wexler and Ellis ® occurred in a series of 5,200 injections during 
a six-month period. The 18 cases comprising this report occurred in a five- 
year period. The number of injections during this period can not be 
determined. 

* Received for publication December 14, 1945. 

From the medical departments of the Medical Center, the Fairmount Hospital, and the 
Creenville Hospital, Jersey City. 
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Although statistical data are not available, the frequency of mild reac- 
tions is probably greater than that of fatal reactions. In general, it can be 
stated that the incidence of toxic reactions following the mercurial diuretics 
is probably lower than that of other drugs used with equal frequency. 

- Pathogenesis. There are a number of theories to explain the mechanism 
of these reactions. The fact that some fatalities occurred in cases in which 
previous injections did not produce any reactions has led Greenwold and 
Jacobson ® to consider them as anaphylactic in nature. The previous in- 
jections, they believe, might have sensitized the patient to the mercury ion. 
This theory, however, does not explain the fatalities, that have occurred after 
the first injection. 

Another explanation for the toxic manifestations is that it is due to a 
direct action of the mercurial diuretic on the heart muscle. This theory 
receives support from some laljoratory and clinical evidence. Salant and 
Kleitman ^ were the first to observe ventricular fibrillation in normal dogs 
following the intravenous administration of inorganic mercurial salts. 
Later Jackson ® demonstrated that fibrillation and death could be produced 
in normal dogs by the intravenous injections of 5 c.c. of a 2 per cent solution 
of salyrgan. ^ Chastain and Mackie ® also showed that esidrone injected 
intravenously in normal dogs will produce changes in the electrocardiogram 
followed by ventricular flutter, fibrillation and death. By injecting normal 
dogs with various mercurial compounds, Barker, Lindberg and Thomas 
obtained changes in the T-waves, runs of extrasystoles, ventricular tachy- 
cardia, ventricular fibrillation and death. In two of the fatal cases described 
by Volini, Levitt, and Martin,* the electrocardiogram showed the develop- 
ment of ventricular fibrillation. In one case there were changes in the ST 
junction, the ST interval, and also in the T-waves. The electrocardiogram 
in a non-fatal case described in this report showed changes in the ST segment 
followed by ventricular premature systoles and ventricular paroxysmal 
tachycardia. There was normal sinus rhythm when the patient recovered. 
We thus have evidence in both the experimental animal and in man that 
the reaction may be due to a direct effect of the drug on the heart muscle. 

Hyman ** believes that the reactions are due to technical rather than 
hemodynamic factors. The reactions, he states, resemble the syndrome of 
speed shock in which the blood is rendered non-coagulable when any ma- 
terial is rapidly injected intravenously. From a study on the influence of 
velocity on the response to intravenous injections, Hirshfeld, Hyman and 
Wanger state that solutions with larger molecules should be given more 
slowly than solutions with smaller molecules, and that toxic substances, 
should be given intermittently as well as slowly. 

Toxic reactions may also occur as a result of a disturbance in the water 
and electrol 3 fl;e equilibrium of the body induced by the mercurial diure'tics. 
Soon after their introduction of novarsurol as a diuretic, SaxI and Heilig * 
showed that diuresis is accompanied by an absolute increase in the chlorides 
of the urine. Later Crawford and Mclntosch found that the increase in 
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the chloride excretion in the urine is accompanied by a fall in the serum 
chloride. Blumgart and his co-workers demonstrated that diuresis is 
accompanied by an increased secretion of chloride, sodium and potassium. 
The amount of chloride in the extra urine excreted is greater than that of 
an equal volume of body fluid. This increased secretion of inorganic ions 
is accomplished by a relative decrease in tubular reabsorption, the rate of 
glomerular filtration remaining unaflfected. Diuresis is also accompanied 
by a decrease in the serum chloride concentration which, they believe, is a 
consequence of the excess urinary chloride loss, and by an approximately 
equivalent rise in the serum bicarbonate concentration. The serum concen- 
tration of sodium and calcium is unchanged. 

Chabanier, Lebert, and Lumiere,^“ however, found a drop in the blood 
sodium and chloride. Keith, Barrier, and Whelan also found increased 
secretion of sodium following novarsurol in cases of nephritis with edema. 
The changes in the concentration of the inorganic ions of the blood were 
inconstant and never marked in degree.^^ Poll and Stern reported seven 
cases exhibiting toxic reactions to mercurial diuretics which, they believe, 
- were due to a loss of sodium similar to the acute collapse seen in Addison’s 
disease. These inconstant and conflicting findings may be explained by the 
fact that whereas the mercurial diuretics produce a decrease in tubular reab- 
sorption with no change in glomerular filtration, dehydration produces the 
opposite effect; i.e., an increased tubular reabsorption and a decrease in 
glomerular filtration.^® Hence, the results may vary in different cases and 
in the same patient at different times. 

Lyons and his associates have shown that dehydration is accompanied 
by a fall in the plasma volume associated with a fall in venous pressure and 
pulse pressure. Coincident with the fall in the plasma volume there is an 
increase in the serum protein and a rise in the hematocrit reading. As a 
result of marked hemoconcentration, vascular collapse and death may follow 
because of a diminished return flow to the heart and a fall in the cardiac 
output. 

Lastly, digitalis toxicity may occur following the administration of the 
mercurial diuretics as a result of the mobilization of digitalis from the re- 
tained tissue fluids. However, this is seldom serious and disappears spon- 
taneously after the cessation of digitalis. 

Clinical Manifestations. The reactions may be fatal and non-fatal. 
Wexler and Ellis ® have divided the non-fatal cases into immediate and de- 
layed types. The immediate fatal and non-fatal reactions are characterized 
by dyspnea, cyanosis or pallor, irregular breathing, drop in blood pressure, 
cardiac irregularity, unconsciousness and convulsions. Cardiac arrest may 
occur before respiratory paralysis within five minutes after the injection 
Mild non-fatal immediate reactions may be manifested by a sense of ap- 
prehension, substernal discomfort, transient dyspnea, orthopnea, cyanosis, 
sweating and tachycardia. Delayed reactions occur one to two hours after 
the injection with symptoms of asthma or pulmonary edema. Reactions 



714 


S. BEN-ASHER 


may also occur six to 12 hours later with symptoms of weakness, apathy, 
mental confusion, delirium, coma and death. Hypersensitiveness may 
present itself with symptoms of fever, erythema, paresthesia and ulcerative 
stomatitis. 

Prevention of Reactions. It is generally stated that there is no known 
way of avoiding a reaction. The presence of kidney disease is considered 
a contraindication to the use of the mercurial diuretics, although one may 
have to resort to their use in spite of impaired kidney function. From ex- 
periments on cats, DeGraff and Lehman conclude that toxic reactions can- 
not be avoided by dilution of the drug nor by slow injection. Hyman, “ 
on the other hand, believes that reactions can be prevented by intermittent 
injections. Barker, Lindberg and Thomas emphasize caution in the intra- 
venous use of the mercurial in a water-logged patient. 

It will be apparent from the discussion below that the mercurial diuretics 
should not be given during a high environmental temperature. Reactions 
may also be prevented by slow intermittent injections. In one case reactions 
were prevented by the preliminary injection of sodium thiosulfate. 

Clinical Material 

The material dealt with in this report has been assembled from three 
hospitals and comprises 18 cases in which toxic reactions occurred following 
the intravenous injection of the mercurial diuretics. In no case was there 
any evidence of impaired kidney function. In 17 cases the reactions were 
not fatal ; in one it was fatal. The latter case, reported elsewhere in detail,® 
was associated with a high environmental temperature and high humidity. 
Evidence was presented indicating that the abnormal environmental con- 
ditions, causing an increase in the loss of inorganic ions through the sweat 
glands, were a contributing factor in the cause of death. 

In order to determine whether or not there was any correlation between 
environmental conditions and the toxic reactions in the non-fatal cases, the 
temperature and humidity at the time of the injections were determined from, 
the United States Weather Bureau. The data as well as other observations 
will be presented chiefly in tabular form, supplemented by brief summaries 
of the records of a few illustrative cases. 

Case Reports 

Case 10. R. H., a 48-year-old man, was admitted to the Fairmount Hospital on 
March 23, 1943, complaining of dyspnea, orthopnea, cough and swelling of the lower 
extremities. A known cardiac for the past 18 years, he felt well until 15 months 
before admission, at which time he began to notice swelling of the ankles and short- 
ness of breath. He had been on a maintenance dose of 0.1 gm. of digitalis and had 
received four injections of mercupurin and one mercurin suppository before entry 
without any untoward effect. The last injection was given three weeks before ad- 
mission to the hospital. 

Physical examination revealed peripheral edema, ascites, enlarged liver and dis- 
tended veins of the neck. The heart was enlarged. The second pulmonic sound was 
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accentuated. Systolic and diastolic murmurs were heard over the mitral area. The 
rhythm was totally irregular; the ventricular rate was 108; the radial pulse was 90. 
The blood pressure was 140 mm. Hg systolic and 80 mm. diastolic. The urine sho\yed 
a trace of albumin, no sugar, an occasional white cell, and no red cells. The blood 
count was normal. A chest film showed an enlarged heart with mitral configuration. 
An electrocardiogram showed auricular fibrillation and right axis deviation. The 
diagnosis was rheumatic heart disease, mitral stenosis, mitral regurgitation, enlarged 
heart, auricular fibrillation and congestive heart failure. 

Under rest and 0.1 gm. of digitalis daily he improved but the edema persisted. 
On the third day after admission, the patient was given intravenously 2 c.c. of mer- 
cupurin. About two minutes later he became pale, sat up in bed and complained of 
marked palpitation. The respirations became labored and the ventricular rate in- 
creased to 168, the pulse rate to 144. The blood pressure was 90 mm. Hg systolic 
and 60 mm. diastolic. The reaction lasted about three minutes and the patient re- 
covered spontaneously. A diuretic response of 3500 c.c. resulted. 

The peripheral edema, however, returned and it was found necessary again to 
resort to mercupurin. The patient refused any but the intravenous method. After 
an interval of 10 days, 2 c.c. of mercupurin were given slowly and intermittently at 
a rate of 0.1 c.c. every 15 seconds. There was no reaction after the injection. Four 
subsequent injections given with the same technic produced no untoward effects. He 
died of congestive failure eight weeks after the reaction. 

Case 16. M. F., a 62-year-old female, entered the Medical Center on July 9, 
1944, because of palpitation, dyspnea and peripheral edema of six months’ duration. 
She had been on a maintenance dose of 0.1 gm. of digitalis and received eight in- 
jections of mercupurin without any untoward results. • 

Physical examination revealed peripheral edema, ascites, enlargement of the liver 
and distended veins of the neck. The heart was enlarged to the left. A systolic 
thrill was felt over the aortic area. The second aortic sound was absent. A loud 
rough systolic murmur was heard over the aortic area and a soft diastolic murmur 
over the left sternal border. There was a small Corrigan pulse. The blood pressure 
was 140 mm. Hg systolic and 60 mm. diastolic. The Wassermann reaction was 
negative. The urine showed a trace of albumin, a trace of sugar and a specific gravity 
of 1.022. The blood count showed 4,260,000 red cells and 7,200 white cells. The 
differential count was normal. The non-protein nitrogen was 38 mg., sugar 126 mg. 
per 100 c.c. of blood. An electrocardiogram showed a regular sinus rhythm, de- 
pressed STj and ST,, and left axis deviation. Roentgen examination revealed 
cardiac enlargement, moderate widening of the aorta, with dancing aortic calcifica- 
tions. The diagnosis was etiology unknown, calcific aortic stenosis, aortic insuffi- 
ciency, enlarged heart, regular sinus rhythm and congestive heart failure. 

She improved under rest, digitalis, and limitation of fluids. Mercupurin was 
given first once a week and later once in two weeks. The environmental temperature 
during the entire period between August 10 to August 17 was exceedingly high, the 
daily maximum temperature ranging from 92° F. to 96° F. She was given 2 c.c. of 
mercupurin intravenously on August 15. The maximum environmental temperature 
for that day was 93° F., and the relative humidity varied from 88 per cent to 69 per 
cent. Six hours after the injection she became restless and was mentally confused. 
The next day she became more irrational. The skin and tongue were dry. The 
maximum temperature on that day was 93° F., and the relative humidity ranged from 
88 per cent to 98 per cent. She was given salts and fluids were forced. The third 
day after injection she was still confused and irrational. The temperature on that 
day again reached a maximum of 93° F., and the relative humidity ranged from 91 per 
cent to 76 per cent. The same day the non-protein nitrogen was 50 mg., sugar 136 
mg., chloride 446.9 mg. per 100 c.c. of blood. The total protein was 9.8 gm. The 
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carbon dioxide was 55 vol. per cent. The fifth day after injection the symptoms dis- 
appeared. The non-protein nitrogen on August 24 was 42 mg., sugar 128 mg., 
chloride 640 mg. per 100 c.c. of blood. The carbon dioxide was 60 vol. per cent. 
There were no untoward effects after the subsequent IS injections. She left the hos- 
pital improved 10 months after her admission. 

Case 17. B. D., a 53-year-old female, entered the Greenville Hospital on Febru- 
ary 23, 1945, because of dyspnea and increasing edema of one year’s duration. She 
gave a history of rheumatic fever at the age of 16. Mercupurin was injected six 
times before entry; the last injection was given two weeks before entry. 



Fig. 1. (Case 17). Three portions of the long strip of Lead II, showing alterations 
in the P-wave,_ST segment and the T-wave after injection of mercupurin intravenousl}'. 
The black line indicates the time of injection. Described in text. 

Physical examination revealed distended veins of the neck, peripheral edema, 
ascites, enlarged liver and congestive rales in both lungs. The heart was enlarged to 
the left. A systolic thrill was felt over the aortic area. Systolic and diastolic mur- 
murs were heard at the base and apex. The rhythm was regular. There was a small 
Corrigan pulse. The blood pressure was 210 mm. Hg systolic and 90 mm. diastolic. 
The urine showed a specific gravity of 1.024, no albumin and no sugar. The blood 
count was normal. The Wassermann reaction was negative. A roentgenogram of 
the chest revealed an enlarged heart with mitral configuration and pronounced hyper- 
trophy of the left ventricle. An electrocardiogram showed a regular sinus rhythm, 
deep Si, S,, and slightly sagging ST^, ST^. The P wave was 4% mm. The PR 
interval was 0.24 second. The diagnosis was rheumatic heart disease, hypertensive 
heart disease, aortic stenosis, aortic insufficiency, mitral stenosis, mitral insufficiency, 
enlarged heart, regular sinus rhythm, partial heart block (prolonged P-R interval) 
and congestive heart failure. 
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An intravenous injection of mercupurin was given slowly on the second day of 
admission. About two minutes later, the patient complained of substernal distress 
and sat up in bed. The face became pale, the respirations labored and the pulse rapid 
and irregular. The episode lasted from two to three minutes. A good diuretic 
effect was obtained, and the patient improved. The edema, however, returned, and 
it was found necessary to repeat the mercupurin. Since the patient refused any but 
the intravenous method, tliat route was again resorted to. An electrocardiogram 
was taken before the injection; the camera of the machine was shut off just before 
the insertion of the needle into the vein and the solution was injected slowly but not 
intermittently with the patient connected to Lead II. A continuous tracing was then 



Fig. 2. Continuous tracing of the last strip of figure 1, showing premature ventricular 
systoles and paroxysmal ventricular tachycardia.^ Vt is a ventricular fusion beat. At W, 
the P-R interval is only .16 second. The A-V junctional tissue has recovered from its 
relative refractory phase ; this is similar to the Wenckebach phenomenon. 

obtained in that lead. A reaction similar to that obtained after the previous injection 
took place 2.6 seconds later. This reaction lasted 2.2 minutes, after which the patient 
felt better. 

Figure 1 shows Lead II before and after the injection. The black line indicates 
the time of the injection. Figure 2 shows the various later changes in the electro- 
cardiogram after the injection. The first tracing in figure 1 shows a P-wave of 4% 
mm., a deep S„, slightly sagging STg and a PR interval of 0.24 second. In the last 
tracing of figure 1 and in the first portion of the upper tracing in figure 2, the P-wave 
is only 3 mm. ; the ST segment is depressed 2 mm. ; T, is diphasic. These changes 
are followed by ventricular premature systoles and later by paroxysmal ventricular 
tachycardia. The episode lasted 2.2 seconds, after which there was normal sinus 
rhythm. The ST segment remained depressed, but T„ became positive. 
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The following week, the mercupurin, administered slowly but not intermittently, 
was preceded by 1 gm. of sodium thiosulfate intravenously. There was no reaction 
after the injection. There were no changes in the electrocardiogram. Two subse- 
quent similar procedures gave the same results. The patient died of cerebral hemor- 
rhage six weeks after the reaction. 

Discussion 

An analysis of the accompanying table reveals two types of reactions. 
In the first type, the reaction occurred six to 12 hours after the injection and 
was characterized by weakness, drowsiness, mental confusion, apathy, rest- 
lessness, and in one instance by coma and death. This type comprised 10 
cases, eight of which had hypertensive and arteriosclerotic heart disease. 
One had calcific aortic stenosis and one rheumatic heart disease. The ages 
ranged from 53 to 71 years. Of the 10 patients, five received ammonium 
chloride; six patients had previous injections of the mercurial diuretics. 
In nine instances the mercurials were given under abnormal environmental 
conditions; the temperature ranged from 91° F. to 99° F., and the relative 
humidity from 36 per cent to 93 per cent. In one instance, case 12,- the 
maximum temperature was 87° F. and the relative humidity ranged from 
36 per cent to 77 per cent. Nine patients recovered with the administration 
of salt and water. Three of the patients who recovered died eight months 
to two years later of the usual complications of cardiovascular diseases. 

Eichhorst '■ in 1898 was the first to note somnolence, disorientation, 
delirium and apathy following diuresis with digitalis and theobromine sodio- 
salicylate. Srnetz in 1934 noted somnolence and mental confusion fol- 
lowing diuresis with salyrgan. Poll and Stern in 1936 described seven 
cases with similar untoward effects following mercurial diuresis. Three of 
their patients developed coma and died. These reactions, they believe, were 
caused by the loss of sodium, resulting from the depletion of sodium chloride 
reserves of the body. 

The reactions in the group described in this report were evidently caused 
by a disturbance in the water and electrolyte balance in the body resulting 
from two factors. One factor is the loss of inorganic ions produced by 
the mercurial diuretics ; the other is the loss through the sweat glands as a 
result of abnormal environmental conditions. 

In the second type, the reaction occurred immediately after the injection 
and was characterized by pallor, cyanosis, substernal distress, palpitation, 
dyspnea, orthopnea, tachycardia, irregular rhythm, and a fall in blood pres- 
sure. The injections were given slowly. The reaction occurred about two 
to three minutes after the injection, and lasted about two to five minutes. 
This was noted in eight cases, five of which had rheumatic heart disease, two 
had hypertensive and arteriosclerotic heart disease, and in one the etiology 
was unknown. The ages ranged from 35 to 66 years. All patients were 
in severe congestive failure and had had previous injections of mercupurin. 
In seven cases the reaction did not occur on subsequent injections when given 
intermittently. 



Toxic Reactions to the Mercurial Diuretics 


TOXICITY OF THE MERCURIAL DIURETICS 


719 


B 

B 

Q 


tn 

c 

rfi <u i; o 

•-■•3 g g c 

? -0^.0 

1 2 6 e o 
g rt .2 g 
> & (Ut3 ^ 

O 4^ ^ Ui 
JJ-O 3.rt a 


rt c 3,5 n 


G ^ 

5 5 
-c ^ 

6 

c 
c o 
o-^ 

•X2 o 
o ^ 

aj-p 


o 5i 

►jr 


:A:S'u 

■J! es 
c “ 

§ >>>- 
i*’c t- 
•g “S 

rt 

4-> G 

c ^ 

-n 

S c 
>•3 2 o 
‘SQ g*t3 


4-> ^ <U t 

“ 'OjS u 
as n) I-. a 
+J^ u -w 

.-•O 

^ - g 

•ri J-i (y w 

4) rt’ 

b g o 
0 *t 3 s> •'•rs 
ft) i- *-• 

^ C O)'© O 
Ch rt c3 


C cn 

S « 

•f^ 

c g 


s.g 

u. •" 
o a> 

'ZS 


k 1 o « 

^ >a= 

4->'- 4-> 

S « S 

W (U O . 

.5 5Pg c 

E o .2 

.S‘o OJ I 

C 0 u 

•SoQ 


rt 


•P O ,U p 

W Lm ti 

“'bJS u 
as <u c <“ 

2 III 
1*8- 
p-o S «' 

0^ rj E’-Ij 


s g 


c 

rt 

CJ - 
>. 


1 o 
5 B* 

q-g 


o c 
H? o 


C 

- O CJ *0 
- ft) u 

35 -y g c « 
o 5 S C 1 .S? 

C*;- S O ^ 

^•2- w'S'o 

U a-b o2 


^ ft) 
*C cn 


fei 


-.S'’o 

- g^.° 


cn 


cn 


^ O 3 
•<*TD to O 


•G S o ^.S to 

•flrS-SaS 

Ph-o o -EwH a 


^ R 

4) c ^ 

^ J S 

^ to S 10 3 

<u e 3 -*-> 

><> Vh G w-» to 


go 
9 a 


£i&'22 

> u 5 rt E 






CXh 


— < fO 00 
Cs On 




to ^ 
ro ^ NO 


0\ to 
OMO O 


. 2 

^ 00 o\ 
to fO 


ON'O'Cjt 


gSl 


S*i:*o*3 

o C o 


c "'P 
^ca ® 


«g 

ej 


to 

o 


ft) 

cn 

u 


to 

4iJ 

w 

3 

3 

u 

3 

3 

O 

c 

3 

3 

O 

O 

’£ 

O 

JG 

‘e 

.3 

CN 


CN 

00 

CN 



I t cn A 05 
. CJ 3 U S 

liS-f'c-S 

I >1— I 


ft) 

c 

o 


ft) 

c 

o 


OT5 *5 

t* a S 

,2 a<jj 


0 

W SlCN 


•3 g ^ 

(A tSM 


9 C 


"ho 

w 3 ^ 
fh Cues 


g.s d 
ii g " 

Cues 


§.E d 
h d 
A n.es 


o ^ < 

a.2^^ 
5 cu ^ 


e PO to 

ft) cj o rt 
VO O-'^Oa'O 


G PO to 
VO O-’OOa'O 


o 


o 

5?: 


rt & 
VO 0-13 vG’D 


tea: 

Q-^ 




ft) 


ft) 


o 


ft) 


o 


o 


fto oia 

« 3 
P ^3^ 


+ 

+ 

+ 


+ 

"h 

+ 

+ 


+ 

+ 


+ 

+ 

+ 


+ 

+ 


a 

to 

A 


6 0.52 • 

• ^ U CO p 

u ft) o h 

g — TS h-s 
}s^ "« >' 

i-s il S 

g“i§S-i 

S.2 8 o U 

t- to •. ^ rt 

ft) o +j pJ2 

Q. U t_( M 3 
^ O CJ - ^ 
H-i o 5i.i2 ft) 
>Jh cn iA cn u 


. € 

Si3 S 

ft) 5.— 
> C cj 
ft) u 

«-.-« 4J 4-» 

.2 «"g 
5 S ® 

c’^.SS 
P -O cn 
3^ O 
ft) bic 

J3 uT ft) 


u 

i2 

3 

o 

3 O 
3.2 

.» 4J 

>>i2 

c*C 

,ft)X) 

’Dtc 


Eg;2g 
<u g^-« 

.2 8 s 

cn O'—' 

P -u >^P 
O ft) 

cn .13 „ 

.2.«’«.i2 

t- 3 O to , 
ft) P *-« O ^ 

•4-1 p3 ft) u, >. 


u 

^ 3 
to 

ft) 

.JE 

to Jd 

*n 


*- t! 
ft) b 

g-g 

CO ft) 

1e 

^ 3 

u ft) 
cn *• 
O C 

’C.o 

t s 


. c 
•“.iS ^ 

,2*^*4^ 

S 2-2 

uSHTd 
ft)cx2 i- 

"E — r2 
cn 

b 

h ^ .2 

3 S g 

o p*^ 
b >v h 


+j ft) 


^ E S 


TJ 

ft) 

to 

u cn 

J3 ^ 

c.S 

ft) cn 
c ^ 

oJ3 
'to ^ 

C to 

ft) 4^42 
Q. »-i 4-> 


3 ov 


V. O 
rt 

vi^OCv 


3t^Ov 
»— >CS 


rt 

^ On 


ft) ^ 
3 

3 CN Cv 
>— >CN 


bO 

< 


PO 

VO 


CN 

Ttt 


VO 

VO 


PO 


o 


c/5 


cq 


o 

'Z 


erf 



720 


S. BEN-ASHER 


I ^ ^ rr^ 

! ^ iiS 
•5^1 
■O h (U 2 
2 S “j= 

^ ^ w t; 

^ca>x- 
' CX rt > 3 


• ^ rs 
■ c ^ 

! ^ C u 

rs-ss 

!a'§ 

? C w «/J 
:•- 

CiT 3 t! ' 

§.i 

rgJjQ E*^ 


,rr O ^ 

.^o a 

^ ■§ 

OJ fe'S <U 

> > 'D 
tJ-a C a> 

^ c. 2 :s 

(K ca *j -u 


3 • U m 

>-c 

.■3 « 

C m S 
d) ( 1 ) o 
: ii M g c 
>•? c '- 5 
1 P o 
j 5 umT)-;-! 

J ^ M 

i. 4-» C3 

r 3 o gf 

c:t 3 b t- 

) g! Jri ^ 

rSoQ^ld 


I « y 
^S o § 

' w ^ 

*-•3 3 *- 

' ¥ ^*3 S 


* >v 

CS— ■ • 

SB e-o'-a 

•- c 6 c*c 

> 0) o rt c 


O) r- 

<U y) p 
C W) W 

•— (U *w. 

S C nl c 

O d .i: 

u. OJ O 

P & 


<N 

Os fO 


.*.2 
rt ^ 
~ OJ u 
G rt 

C e O- S? 

Oh TiJ O 4J 


00 o o 
lO \o 


S b 
OT — .2 G 

0 ctf 2 G 

^ ^ p 0 


(S 6 8? (S-ofeBSa 


rot~ 

O^VS -ci< 


—S'o 
5*?^ o . 
.g p gS s 
O g,o &.S S 

"3 5? ^ CJ r3 <1^ 

^ J-( rt fft ^ 


o^&56S 

00 C^l CO 
CO 


3* rt’S 

C 7**0 O 

O P»13 o . 
^ c cj 3 R 

O-G n O S'-- tn 

= s 

(2 o.'o-o^.iS a 


CO SO Ov 
VO lO CS 


•3 C d d 

rt S o o 
^ ^‘3*a*3 
u ^ o c <J 
o ^ C3 

c «y*p w 


o -'. S u 2 

. «j 5 cj c 

>»S*^ 


t/i 

0) 

0 

’Im 


•v-> 

3 

3 

3 

0 


d 

JS 

E 

'e 

<M 

CO 

CS 

CS 

■rh 

-+ 


ii-si 

IcU^ 


p b d 
« Cuc^ 


C.b o 

M 3 P 
# 2 ; 0 .CS 

e ro m 

M 0 rt o G 
VO 0.-0 vb-o 


C.b o 

0 b d 
P 

kG O.CS 


c.b p 
iJ 3 P 
>S D.IM 


b d 

1.M 3 

r=; D.rv) 


0.3 . 

Ui in G 
0 o 5 

5 3^^ 

3 C ^ *3 

i§gu 

2 u O rt 

?t; eJ 

i S.2 3 

>3 ^ CO cd 


c^d 

d . 

^ C 3 
§30 
> rt 42 

2 “js 

d 4.J rr^ 

^ u. ns 
c 

v^ <y^ 


-pp 
■y 2 ’H’k 

. 28 s- 

tn ^ 0-2 
O J-» >> 3 

rts is d tJ) 

O eg d fl3 

O O ^ U 

VI »C cn ^ ^ 
. 2 ~,’in .2 B 
C^ O mj: 

S §ofe s^ 

^ s 05.3 

*e^ cn <Xn u 


6 O'- d 

.3 u> cn d 
u 0) O 5 
S — t3^rS 

b 0 >> 

P bo J3 

2 dS 3 ^ in 

.2 3 3 

e " S B.S 

1.2 8 5 “ 
0 o jJ' &d2 
P* 0 b p 
?^.2 g bo 

K u 0.2 0 

w ^ 03 }-> 


-w CuO 

cS-S 

p « C u 
> w 0) cd 
v2 

O c &.2 3 

•*3 0 3 b S 
ca tS.2 3-2 
c ” o P -c 

P tT— 
-S.^ S g:g 
Pi E.S.Gtg 


-3' 

3 O Cv 
*— ^CN ^ 


4 

o Ov o\ 
^ 


U CO 
eg 

10 Os 
CS ^ 


00 


o 



Table I — Continued 


TOXICITY OF THE MERCURIAL DIURETICS 


E 

E 

° 


4-> I -U 

si 

O'a 

T3 (U J3 . 

y ti 'J <U 

C -*-* 

o ^ 
o-a C m 

ca -w -M 


Dd 


-tJ I 4-1 

si 

■S8-S 

t- 

^ <u Q, 

4) •*-* S' 

it cs H 
O > ■ 

> ^ 

0 ^ a 

cS 5'2-« 

pit 4 ^ -w 


d) 

, 4-* 

' 

t: 

w 


cj rt 

x: ?: 


cJ 
c o 

.2’^ 
^ u 


o o 

*7 •£? 
4J 


.^j Cy 

g_^'- 

t* c it 

g-ni 

C t« W 

.S ^ 

^!§ § g 

'bfiQ E'-w 


cs*a 
w c 


rt 


-D 

<u 

U cj 

ci S 


Qtl 

‘J 

tlfl 

c 

U C3 
<1)4= . 

CJ <L) 

c ti 

•u 


w 


^03 


•a 

c 

aS’S 

lis 

C/) 0*0 


S - c 

g e_.2 

yj.S C't; 

;>'3 p o 
?>T3 g u 


S -S 
S c c w 

r- C tn C 

ii.g SS 

1^1^ 

£>*0 “"a 


c -.2 

O rt-o 

■^.2 rt c rt 

g 2 2 a S 

•s 2 5 o >> 

•f s t’-S'e 

cu o’'a o g 


O 

c 


d 

o 


•2g s 
3 S g 
(ii g 8 


A_ ^ 

Jtj 

Ilf-Sl 

Ieh"! 

W w 


NO \0 
0\ CO 




t'- >0 
00 fO 




o 

0\t^ o 


00 

CO 


fS CO On 
On ro 


-- c £3 e 
rt t» o o 
& S)'is*d^ 

"Bg Si 





c/3 


tn 

t/3 

tn 

0) 


u 

U 

u 


t/3 

3 

3 

3 

3 

U 

0 

0 

0 

d 

3 

r- 

4= 


s 

0 

cs 

0 


4= 




fO 

CO 


CJ 



Ci 

92 

d 

0 

fO 


d 

c 




12; 


O 1 W ,j m 

• Si S " S 


.y 

tS*a 

i: c £ 

3 «< 
Q 


d u 

^ g 

f=; o.ts 


<u 


3 

y.g u 
gj 3 « 

<4 ats 


3 

8 -g 
^ g ^ 

aco 


3 

y c 


o 


3 U 

g 


1 ^ ats 


^•g 2 

gi g u 

^ a<N 


E E o w 

1 = 2:2 

g cu ‘■ 


o 


to ® 


so U ^ Q ^ 
vO CX’O '-t-t *0 


E u ^ 
so <u rt 


so S S’ g ^ 
\o a-OvS'o 


o 

55 


g‘ 2 

“ 8 rt o rt 
VO atsvi'D 


tcs 

o ^ 
Q 


cn 

5^ 


V 

5x 


>- 


in 

5^ 


5 S 


1 

+ 


+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


+ 



rt 

Ui 


o 

c 

be 


2l 

•4J b£ 

c g-S 

4) « C W. 

> cn 0) rf 

^*(n -’5 


'U 

U c o 
*5 d) c 
rt 


o . 

c i2 § 
o 5 .2 


^ 4J G> W ^2 

3 pJ«6 tl — 

2 « g gT 
-B-- s 
(3; E.gjsus 


c §'2 c 
<“ s u’m 
•|8§^ 

ii u e bn 
rt B p 

O 1) • ^ 

03 ^ V) ^ 

.St-i'w.S g 

o <))4= 

0) 2« *-■ 5 -M 
4 J bfl o u >. 

<jS Stcu 


it 

d) ^ 

§«-s 

•— 1-. f3 

2 rt 43 
C- 0) >. 

*-’ "rt ^ 
&£?§ 


s'! 

4 ^ bA 

uTE « 
w « d - 
> tf 3 <u d 

,a)’S ^-d 




. 2 § 

S v 

p " - 
spig 
y i; 3 

J3-S in g_5 

es! E.E^Ib 


U 5 

5.2 

d 4^ 

- d 
4J 0 = 

82 


y h 

P'S 

-•a 

W p 
’tf3 ^ 

o i= 
uJi 
^ c 
u o 

in ^ 

O C 

n 0 
£•5 

Ui C 

<g 


.g 

.. 104= 
.<2’tn 
m O 
O 

u .D ^- 

03 

d 

^.2.S 

^ 

s 

s >, S) 

8 g j; 


c3 

Q 


0 ro 

to !2 

tn !2 

>> 

>l 

d 

53 

3 S' 

d 


3 lo 0\ 

3 

2 -d 

0 \ 

3 

»— SCN ’-I 


<; cs -H 


•— >C 30 ^ 

10 

<N 

»r> 


0 


0 

to 


VO 


Cj 

u 


W 


K 




X 


o 

IS 


721 



Table I — Continued 


722 


S. BEN-ASHER 


OtJ 

4-1 O QJ 

> o 

— i *-• Ui 

'O GJ S 
o ^ 

U-Q a tn 
P O'S 

fyf 

f— ( rt -M +J 


6 oS 
C.JJ M 

•g-5 O 3 
> » t/3 

a ;>,S .2 
o C box: 

‘13 C3 . 

O 

c3 *2 

Ji.g ° 3 

C S 


^ Q-4j'D. 5 b0X5 E 


S iC? i 

. bJ5 ■“ 

« u 

g-g 
cQ i 

•<-> > g O o 

.g 'sn n P '3 


= e‘*J rt 

,lr. 

Is o;s 

) U U 

’ S 4> M 

i-S ^ o 

g “ 3 

•1^:5 


c- . t 
2 |g-aS 

c n c s 

> flJ CJ CJ H 


f/T W3 - ^ 

S g _.2 E.S S’ 

^ J5 rt « 3^ o 
rt-S “> ■» 

GJ C? O GJ t- U 

u c o-a-^-o 


00 Ov 
0\ 00 VO 


..^ u .2 

5 * ?! c 'S'o 

C ^ _j 0 -^ C — 

^ to w C to 3 rrt 

aj " .-a D.>'.S S 

S 5 ^ C1<_S O 

b So 


OO Ov 0\ 
lO r*4 


. 2-2 3 - 2 "H 

sSias 

S-- 5 o >> 
rt g-jc J3 
ps-p S2.-H o 


'*ttO’^r:4-)^U(J *C ^ w •T3 o 

t/)^ a-o o D. > iS Ua-ooS 


*“• CO \o 
0\t^ VO 


*2 C CJ c 
rt o O o 

S ? o n o 

^ -2 <y rt rt 


o • 2 <j w 
. ?J 2 S fi 


£ E o «) 
i.Hx :2 
5 =tj *- 


Si.5 o 
4> b O 

>5 3“ 

« acs 


C1.T3v2-0 


o'O 
•s o 

t; Ef 2 

^ « S “ 

S s « 

c g C bo 

^ 4_i G) CJ • 

c.EiE 

-S 3 4J 

c k « ?! >' 

»-~ O c CJ 

O ctf.S-cu 
bh ^ 

= iOCv 
^ 


o !H 
’^• 7 ; 3 

U C3 to 

rS iJ.S 

^ - p — 

; «j ci 

> •— ^ i- 

! § <^ P 

► C ^ 

I 4-1 ^ 


! t- c- 

i rt 3 

I ^ _M e 

•So'S 2 

•3^^- C 

o jaCi-s 

tuj “ 

rt >- 

•3 3-3 — 

gjg) . 

. -— nog 

b'.S^ ^ 

.2 S a’rt^ 
u a-i? > "S 


-IS- 

CJioOv 
cs ^ 


r - c u 

l-s "-I 

0 § &.y • 

tsisgJ 

EJ^ o 3 -w 

3 gJE ^-:S 

g s:g 
Pi E.s.£;3 


00 



TOXICITY OF THE MERCURIAL DIURETICS 


723 


Case 17 deserves special attention. An electrocardiogram taken during 
the reaction showed changes in the P-wave, ST segment and the T-wave, 
followed by ventricular premature systoles and paroxysmal ventricular 
tachycardia. The patient recovered, and the electrocardiogram returned 
to normal sinus rhythm. Reactions did not occur after subsequent injec- 
tions when they were preceded by sodium thiosulfate intravenously. The 
use of this drug to prevent a reaction suggested itself following the work of 
Jolinston who showed that an isolated turtle heart recovered from mer- 
curial poisoning by treatment with sodium thiosulfate. This case differs 
from the two cases described by Volini, Levitt and Martin^ in that the 
electrocardiograms in tlieir cases showed ventricular fibrillation and the 
patients died. We thus have electrocardiographic changes in patients ex- 
hibiting toxic reactions to the mercurial diuretics similar to those obtained 
experimentally in animals, indicating that the reaction is due to a direct 
action of the mercury ion on the heart muscle. 

It is noteworthy that seven patients died six to 10 weeks after the reac- 
tion. One patient is in severe congestive failure at this writing, two months 
after the reaction. Apparently, the markedly diseased heart muscle is par- 
ticularly sensitive to the mercurial diuretic. An immediate non-fatal reac- 
tion to a mercurial diuretic should then suggest a poor prognosis. 

Summary and Conclusion 

1. Reactions to mercurial diuretics in 18 patients are reported. 

2. In 10 cases the reaction was delayed and was the result of dehydra- 
tion. This type of reaction was associated with a high environmental tem- 
perature at the time of injection. Nine patients recovered with the admin- 
istration of salt and water. 

3. In eight cases the reaction occurred immediately after the injection. 
In seven cases reactions did not occur when the injections were given slowly 
and intermittently. In one case a reaction did not occur when the injections 
were preceded by sodium thiosulfate intravenously. 

4. The occurrence of immediate reactions in a patient under dehydra- 
tion therapy indicates a poor prognosis, 

5. Reactions may be avoided by intermittent injections. 

6. Because of excessive dehydration which may follow diuresis and the 
loss of chlorides through the sweat glands, the mercurials should not be given 
during a high environmental temperature. 
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EXFOLIATIVE DERMATITIS FOLLOWING PENICILLIN 

THERAPY 

By D. E. Nolan, Lt. Col., M.C., and George W. Pedigo, Jr., Capt., M.C., 

F.A.C.P., Dayton, Ohio 

On reviewing the literature we have found no reports of exfoliative dermatitis 
due to penicillin therapy, hence this report. 

Reactions to penicillin, however, are not infrequent and are generally not 
serious. Kolodny and Denhoff ^ in their study of 124 young men receiving peni- 
cillin therapy divided their reactions into the “immediate,” those appearing within 
24 hours, and the “delayed” which usually occur between seven and 14 days after 
the initiation of treatment. They report an incidence of 16 per cent “immediate” 
reactions, characterized by generalized rash, edema, gastrointestinal symptoms 
and “id” reactions. Seven per cent of all patients developed “delayed” reactions 
characterized by urticaria, swollen joints, edema, lymphadenopathy, generalized 
arthralgia, myalgia, and malaise. Flinn. McGee, Featherton, and Kern " in re- 
viewing the literature found an incidence of 3 per cent of mild transient urticaria 
in patients receiving penicillin. Lyons ® divided the reactions into those associ- 
ated with penicillin from the same batch, which was thought to represent a re- 
action from an impurity, characterized by chills, eosinophilia, headache, flushing 
of the face, muscle cramps, nausea, and vomiting ; and those reactions not related 
to any particular batch of penicillin, characterized by urticaria, fever, transient 
azotemia, and thrombophlebitis at the site of intravenous adiiiinistration. Con- 
tact dermatitis following handling penicillin during its production and administra- 
tion has been reported,^' ® as has recurrent vesicular eruptions." Various al- 
lergic manifestations ®’ ®’ have been reported due either to, the drug 

or impurities in the commercial product. A typical urticarial reaction to penicil- 
lin consists of multiple wheals, angioneurotic edema, burning and itching of the 
skin. This usually lasts three to five days, and if the treatment with penicillin 
is continued the course of the urticaria is supposedly not affected. It has been 
stated ® that if a patient has an urticarial reaction to penicillin on one occasion, he 
will probably not have this same reaction if penicillin is again used at a later date. 
Crisp, however, reported a patient who developed urticaria while on penicillin 
therapy. The drug was then discontinued. Subsequently,, on other occasions, 
penicillin was administered with the development of urticaria. The penicillin 
used was from different batches. Patch tests were positive. Crisp felt this 
represented a true allergy to penicillin. 

* Received for publication April 30, 1946. 

From the Medical Service, Veterans Administration Center, Dayton, Ohio. 

Published with the permission of the Chief Medical Director of the Veterans Admin- 
istration who assumes no responsibility for the opinions expressed or conclusions drawn by 
the authors. 
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In addition to these reactions, Morris and Downing report a patient who 
developed bullous dermatitis. Cormina et al.^® reported two cases of erythe- 
matous vesicular eruption, one with erythema nodosum and one with a transient 
miliaria eruption, occurring during the treatment of 2000 soldiers on prolonged 
penicillin therapy. Meads et al.^® describe the development of a morbilliform 
skin rash during penicillin treatment. 

The following case report illustrates the occurrence of exfoliative dermatitis 
due to penicillin which to the best of our knowledge has not been previously re- 
ported. 

Case Report 

W. S., colored male, aged 60, was admitted to the hospital complaining of pain in 
the left anterior chest, of three weeks’ duration. This pain was accentuated by deep 
breathing and movement. The pain was non-radiating and knife-like in character. 
He had an associated chronic cough which was productive of large quantities of yellow 
green material. He estimated that he expectorated about 400 c.c. of sputum each 24 
hour period. The sputum was not foul smelling. He had lost about 30 pounds since 
the onset of the illness. He felt weak, tired easily, and had been having a low grade 
daily fever. The patient also stated he had vague abdominal distress which was not 
related to his meals and which was not aggravated by any particular type of food. 
He had never taken alkali for relief of this discomfort. On one occasion the patient 
passed a large tarry stool at which time he felt weak and faint. This occurred about 
five weeks before admission. 

On physical examination the patient was a well developed and ‘a well nourished 
colored male who did not appear to be acutely ill. There was limitation of expansion 
of the left chest. The percussion note at the left base was impaired over an area 
extending to the level of the fourth thoracic vertebra. The breath sounds were 
bronchovesicular over this area and numerous coarse moist rales were heard. The 
blood pressure was 108 mm. Hg systolic and 60 mm. diastolic. The pulse rate was 
100. The physical examination was otherwise not contributory. 

The laboratory study showed a negative urine. The red blood cell count was 

3.480.000 with 71 per cent hemoglobin. The white blood cell count was 15,800 with 
78 per cent polymorphonuclear cells. The electrocardiogram was negative. Sputum 
studies for acid-fast bacilli were negative. Roentgen-ray of the heart and lungs 
showed an area of heavy infiltration in the midportion of the left lung in an area 
surrounding the left hilum. There was a large cavity in the center of the opacity, 
confirming the clinical diagnosis of lung abscess. 

A gastrointestinal roentgen-ray series showed evidence of a duodenal ulcer. Cul- 
tures of the sputum showed the predominant organisms to be a gram negative diplo- 
coccus and a gram negative bacillus. 

The patient was placed on postural drainage, sulfadiazine, iron, and a high car- 
bohydrate and high vitamin diet. He improved rapidly. The temperature became 
normal. His clinical course showed improvement as demonstrated by improved ap- 
petite and sense of well being. His sputum decreased and his roentgenogram showed 
definite improvement with diminution in the size of the abscess cavity. After two 
weeks sulfadiazine therapy was discontinued and a course of penicillin was started, 

15.000 units of penicillin being given every three hours. After the fifth dose of 
penicillin the patient began to complain of generalized itching of the skin, and a few 
wheals appeared. The skin became very red over a generalized area. The penicillin 
was discontinued, and the urticaria and associated skin lesions cleared within 24 
hours. Fourteen days later the patient was again placed on a course of penicillin with 
a dosage of 20,000 units every three hours. After the fourth dose the patient de- 
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veloped a diffuse erythematous appearance of the skin, he became nauseated and per- 
spired freely. The skin manifestations, although generalized, were more noticeable 
on the legs, face, neck, and arms. To a lesser degree it was also present over the 
trunk. This erythematous appearance persisted, although the penicillin was discon- 
tinued. No evidence of wheals or urticaria was noted. In about three days, the skin 
over the involved area began to exfoliate with thin flakes and thickened scales ap- 
pearing. The scales were a dirty gray color and the underlying skin was red and 
shiny. This condition persisted, and although it did not become as extensive or as 
severe as many cases of exfoliating dermatitis, there was still evidence of exfoliation 
four weeks later. A patch test with this penicillin was strongly positive. Control 
tests with normal saline were negative. Three weeks later, using a different batch 
and brand of penicillin, patch and intradermal tests were negative. 

Comment 

No history of a previous fungus infection or treatment with penicillin could 
be elicited. Before assuming the skin reaction to be the result of some impurity 
in the penicillin, the findings of Welch and Rostenberg should be considered. 
They report the occurrence of hypersensitivity of the tuberculin type to crystalline 
penicillin sodium. In addition, Chow and McKee have reported that the 
combination of crystalline penicillin and human albumin produces a penicillin- 
protein complex. It is entirely possible that some of these reactions to penicil- 
lin are due to sensitivity to the pure drug itself rather, than impurities. How- 
ever, inasmuch as the first patch test was strongly positive and later patch and 
intradermal tests, using a different batch and brand of penicillin, were negative, 
it would appear that the exfoliative dermatitis in this patient was due to some 
impurity in the original batch of penicillin. 

Summary 

A case of exfoliative dermatitis following penicillin therapy is presented. 
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ACUTE SYPHILITIC NEPHROSIS: REPORT OF A CASE* 

B}’- Albert Heyman, M.D., and Charles E. Brown, M.D., Atlanta, Georgia 

For many years syphilis has been thought to produce kidney damage, and 
various renal manifestations have been attributed to this disease. In most of the 
cases that have been reported, there has been no proof that the Treponema pal- 
lidum was the direct cause of the kidney damage. Nevertheless, there are several 
renal syndromes which have been found to be so definitely associated with syphilis 
that their syphilitic origin is not generally questioned. C3f these, the most distinct 
clinical entity is the acute nephrotic state associated with secondary syphilis. In 
this syndrome the changes of typical nephrosis occur, but the condition usually 
clears rapidly, leaving no evidence of persistent renal impairment. Such cases 
are uncommon, and a review of the literature by Herrmann and Marr ^ reveals 
that up to 1935 there had been only nine cases reported in which the necessary 
studies to document the diagnosis had been made. Recently, five additional 
cases have been described."’ * Because of the relative rarity of this condition, 
the following case of acute nephrosis associated with secondary syphilis is re- 
ported. 

Case Report 

D. H., a 31 year old Negress, was admitted to Grady Memorial Hospital because 
of oliguria, edema and a generalized skin eruption. 

Twelve days prior to admission, the patient first noted edema of the face and 
lower extremities and the onset of a progressive oliguria. Three days later a gen- 
eralized non-pruritic rash appeared and the lymph nodes in the neck and behind tlie 
ears became enlarged. By the time of admission the oliguria had progressed to the 
extent that the patient was voiding once a day. 

For 12 years preceding this illness, tlie patient had been seen on numerous occa- 
sions in the out-patient clinic for minor surgery and prenatal care. During this period 
there were no symptoms suggesting heart or kidney disease. Her record showed 

* Received for publication June 28, 1945. 

From the Clinic for Genitoinfectiqus Diseases, tlie Medical Service of Grady Memorial 
Hospital and the Department of Medicine of Emory University School of Medicine, Atlanta, 
Georgia. 
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repeated urine specimens to be normal, a normal electrocardiogram, and absence of 
any findings of cardiac or renal damage. Blood pressure determinations varied, with' 
one exception, from 127 to 140 mm. mercury .systolic and 90 to 95 mm. mercury dia- 
stolic. (A single reading of 160 mm. mercury systolic and 80 mm. mercury diastolic 
was recorded in the eighth month of pregnancy, but this elevation was not sustained.) 

The past history was negative for symptoms or treatment of syphilis. The sero- 
logic tests for syphilis had been negative repeatedly and a negative Kahn test had been 
obtained 18 months before admission. 

On admission, the patient’s temperature was 99° F. The pulse and respiratory 
rates were normal and the blood pressure was 128 mm. mercury systolic and 80 
mm. diastolic. The face and eyelids .showed swelling, and a moderate degree of 
pitting edema was present in the lower extremities. A dry follicular eruption covered 
the face, trunk and extremities, but did not include tbe palms or .soles. No mucous 
membrane lesions were noted in the mouth or nose. The pupils reacted well to light 
and on accommodation. Ophthalmoscopic examination revealed normal fundi with 
no changes of the optic discs or retinal vessels. There were firm, discrete, enlarged 
lymph nodes palpable in the pre-auricular, mastoid, occipital and posterior cervical 
regions. The lungs were normal to auscultation and percussion; the heart, normal 
with no murmurs or evidence of enlargement. The spleen and liver could not be pal- 
pated. The external genitalia were normal. On speculum examination there ap- 
peared a small ulceration of the vaginal mucosa near the cervix. The cervix 'itself 
was normal, and examination of the adnexae revealed no masses or tenderness. The 
deep reflexes were physiologic. 

Laboratory Data. The urine on admission contained albumin 4 -h, with rare red 
and white blood cells, and many hyaline casts per high power field. Repeated urine 
examinations during the first few days in the hospital showed a maximum specific 
gravity of 1.020, albumin 4 +, and a few casts. The 24-hour urine specimen con- 
tained 4.58 gm. of protein. There was 50 per cent phenolsulfonphthalein excretion 
in one hour. The hemoglobin was 9 gm. per 100 c.c., and the red blood cell count 
was 3,900,000 per cu. mm. The white blood cell count was 17,700 per cu. mm. with 
a slight increase in neutrophiles. The sedimentation rate by the Westergren method 
was 114 mm. in one hour. Blood chemical determinations showed the non-protein 
nitrogen to be 24 mg. per 100 c.c., cholesterol 109 mg. per 100 c.c., total protein 
7.6 gm. per 100 c.c. with 2.6 gm. of albumin and 5 gm. of globulin. 

The electrocardiogram was normal and the basal metabolism rate was -f 14. 
Teleoroentgenogram of the chest showed slight tortuosity of the aorta, but no cardiac 
enlargement. Two dark field examinations of serum from the vaginal ulcer revealed 
no Treponema pallidum, but biopsy of tlie skin showed secondary syphilis. Repeated 
blood Kahn tests were positive with a titer as high as 800 units. 

Treatment and Course. The patient’s temperature remained below 99° F. during 
her hospitalization. Fluids were not restricted, and a high protein diet was given at 
first, but later this was changed to a low salt diet. Anti-syphilitic therapy was with- 
held for the first eight days, during which time the patient lost eight pounds in weight. 
The urine output varied between 1090 c.c. and 1810 c.c. per day. The edema 
diminished noticeably and the albuminuria decreased from 4 -f to 1 -j- by the nitric 
acid ring test. The daily total urine protein fell from 4.58 gm. on admission to 0.374 
gm. by the eighth day. Casts disappeared from the urinary sediment. The serum 
cholesterol increased from 109 mg. to 150 mg. per 100 c.c. The follicular eruption 
showed little, if any, change. 

On the ninth hospital day, mapharsen therapy was begun. Doses of 30 mg. were 
given intravenously three times in the first week and 45 mg. every second day there- 
after. There was no Jarisch-Herxheimer reaction. The rash began to subside after 
three or four days and had almost disappeared by the eleventh hospital day. The 
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albuminuria continued to decrease, and tests for albumin were all negative after the 
fourteenth hospital day. The total serum protein remained approximately 7.8 gm. 
per 100 C.C., but the albumin fraction increased from 2.6 gm. to 3.8 gm. per 100 c.c. 

When transferred to the out-patient department on the thirtieth hospital day, the 
patient had a normal urine, no edema, and a ICahn reaction of 120 units. Three 
months later, after a total of 36 injections of mapharsen and six injections of bismuth, 
the Kahn reaction was doubtful. At that time the blood pressure was 130 mm. mer- 
cury systolic and 100 mm. diastolic. The urine was normal, with 35 per cent 
phenolsulfonphthalein in IS minutes; the non-protein nitrogen was 25 mg. per 
100 c.c. ; the serum cholesterol, 200 mg. per 100 c.c. ; and the total serum protein was 
8 gm., with 4 gm. of albumin. 


Discussion 

This patient, with no evidence of previous renal damage, abruptly developed 
oliguria, edema, albuminuria, cylindruria and depletion of the serum albumin. 
Concurrently, manifestations of secondary syphilis appeared with a Kahn re- 
action of high titer. The blood pressure was not elevated, and there were no 
eyeground changes suggesting previous vascular disease. The phenolsulfon- 
phthalein excretion and serum non-protein nitrogen were both normal. The 
findings in this case satisfy the criteria set forth by Herrmann and Marr ^ for 
the diagnosis of acute syphilitic nephrosis. 

In the cases of acute syphilitic nephrosis that have been reported, the illness 
has been relatively benign. The early complaints are mild and consist of malaise, 
headache and myalgia, common systemic symptoms in secondary syphilis. The 
onset of edema is abrupt and frequently accompanied by oliguria. On physical 
examination the striking findings are edema of the face and extremities, skin 
and mucosal lesions of secondary syphilis, and generalized lymph node enlarge- 
ment. Evidences of chronic renal disease are invariably absent and the blood 
pressure and retinal vessels are normal. Albuminuria is a constant finding and 
the amount of protein excreted is sometimes extremely high. Moore ® reported 
a case in which 20 gm. of protein were excreted per day, and Karnoven ® noted 
an excretion of 110 gm. of protein in a day. However, 10 gm. to 20 gm. of pro- 
tein per liter of urine are more commonly found. Hyaline and granular casts are 
present in most cases and a few white and red blood cells are usually seen. Ex- 
cretion of phenolsulfonphthalein is normal and the ability of the kidneys to con- 
centrate is not impaired. The blood non-protein nitrogen level is also normal. 

The total serum proteins are lowered by depletion of the albumin fraction with 
resulting alteration of the albumin-globulin ratio. The increased serum globulin 
noted in our case is not the usual finding in nephrosis. This patient showed a 
negative skin and complement fixation reaction for lymphogranuloma venereum, 
and the cause of the hyperglobulinemia was not determined. 

Serum cholesterol values are usually high, but levels as low as 150 mg. per 
100 c.c. or less have been recorded. The basal metabolic rate is usually low and 
may show a rise coincident with antisyphilitic therapy. Attempts to find Trepo-, 
nema pallidum in the urine have been unsuccessful in these cases, although they 
have been reported in syphilitic patients not showing manifestations of renal 
disease.^ 

The syndrome of acute syphilitic nephrosis usually responds promptly to 
antisyphilitic therapy, but occasionally the condition undergoes a spontaneous 
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remission. In three of the 14 reported cases the nephrotic state developed after 
arsenical therapy had been instituted, and the question arose as to a possible 
nephrotoxic action of the arsenical. However, with continuation of treatment 
with arsenicals all evidence of nephrosis disappeared. Inasmuch as usual doses 
of the arsenicals have been known to cause little if any kidney injury, it is con- 
ceivable that these cases represent a Herxheimer reaction >vith exacerbation in 
Treponema-infected kidneys. 

Various other syphilitic renal conditions have been described in the literature. 
These syndromes vary from a mild, transient albuminuria to severe hemorrhagic 
nephritis or chronic nephrosis ^ requiring months or years of antisyphilitic treat- 
ment. Most of these cases have little evidence to substantiate a syphilitic 
etiology, for often no thorough study was made to exclude other causes of the 
nephropathy. The clinical diagnosis of syphilitic renal disease is difficult and 
can probably never be established with absolute certainty, for there is no indis- 
putable clinical evidence to support the role of syphilis in the production of a 
specific renal syndrome. Neither the finding of Treponema pallidum in the 
urine nor the apparent beneficial effect of antisyphilitic treatment is sufficient 
evidence for the diagnosis of syphilitic renal disease. The interstitial nephritis 
described by Rich is probably of syphilitic origin, but this condition can only 
be diagnosed histologically for there are no associated clinical characteristics. 

The acute nephrosis associated with secondary or early syphilis is thus the 
only renal syndrome resulting from acquired syphilis which can be recognized 
clinically. The occurrence of a similar acute benign nephrosis in non-syphihtic 
adults is distinctly rare, if it ever occurs at all. 

Summary 

A case of acute benign nephrosis associated with secondary syphilis is re- 
ported, and the difficulties encountered in the clinical diagnosis of syphilitic 
renal disease are discussed. 

Addendum. After this paper was submitted for publication, two cases of acute syphilitic 
nephrosis treated with penicillin have been reported : Tucker, H. A. : Penicillin treatment of 
acute syphilitic nephrosis and iritis, report of a case: Am. Jr. Med. Sci., 1946, cxi, 718; and 
Barr, J. H., Jr., Cole, H. N., Driver, J. R., Leas, R. D., Miller, Max, and Strauss, 
L. S. : Acute syphilitic nephrosis successfully treated with penicillin, Jr. Am. Med. Assoc., 
1946, cxxxi, 741. 
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A CASE OF AGRANULOCYTOSIS OCCURRING DURING THE 
COURSE OF PENICILLIN THERAPY 

By David M. Spain, M.D., and Thomas B. Clark, M. D., New York, N. Y. 

As yet, there have been no reports of the occurrence of agranulocytosis re- 
sulting from the use of penicillin. As a matter of fact,' penicillin is one of the 
most frequently used therapeutic agents in agranulocytosis in order to prevent 
or to combat the associated infection. The following case, although not con- 
clusive, suggested that on rare occasions penicillin may produce agranulocytosis. 

Case Report 

The patient, a 54 year old white male, was admitted on October 12, 1945, to the 
First Surgical Division of Bellevue Hospital with the complaint of abdominal pain of 
•five days’ duration. He presented the classical symptoms and signs of acute intestinal 
obstruction. His previous history was non-contributory.. On admission his tem- 
perature was 101.8° F., pulse 110, respirations 18, and blood pressure 120 ram. Hg 
systolic and 90 mm. diastolic. At this time, the white blood cell count was 13,150 with 
a normal differential count. 

After proper preparation and with the start of penicillin (see chart for list of 
medication and blood counts), he was sent to the operating room and a cecostomy was 
performed. At this time the site of obstruction was not determined. The following 
day a generalized erythematous macular skin rash appeared. The dermatologist, upon 
consultation, stated that this rash was consistent with those appearing as a result 
of penicillin' sensitivity. On the third day post-operatively, the temperature rose to 
104.0° F. and he became psychotic. At this time the abdomen was soft and there was 
no distention present. A mild infection was present at the cecostomy site. The 
remainder of the physical examination was negative. Later in the day the white blood 
cell count was 2,800 with a marked reduction of the number of polymorphonuclear 
leukocytes (15 per cent). The following day (fourth day postoperatively), the tem- 
perature remained about 104.0° F., and another white blood cell count was 100 with 
no polymorphonuclear leukocytes to be seen. This count was repeated and checked by 
several observers with essentially the same results. 

At this time, the pharynx was injected and pustules were present on the palate. 
Penicillin was then discontinued, a transfusion of 1000 c.c. whole blood was given, 
and sulfadiazine medication was started. The rash was now quite pronounced. Six- 
teen hours after discontinuing penicillin, the white blood cell count was 6,000 with 
polymorphonuclear leukocytes present in almost normal proportions. The red blood 
cell count was 6,500,000. That evening, the temperature dropped to 102.0° F. and the 
white blood cell count was then 5,200. The temperature went down to 101.0° F. on 
the next day and another white blood cell count was 5,000. His abdomen was soft, 
but a mild wound infection was still present. 

On October 19, 1945, the leukocyte count was 10,700, but he became restless, 
vomited frequently, the blood pressure dropped and he died. 

Postmortem examination revealed that there was a constricting annular carcinoma 
of the sigmoid colon. The cecostomy was widely patent. There was no evidence of 
peritonitis, but a mild necrosis and infection were present at the cecostomy site. The 
bone marrow revealed no abnormalities. Considerable pulmonary edema was present. 

* Received for publication April 30, 1946. 

From the Laboratories of Pathology, Bellevue Hospital, and First Surgical Division 
(Columbia University). 
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Chart Listing Medication and White Blood Counts 


Date 

Time 

Dosage of 
Penicillin 

Otlicr Medication 

W.B.C. 

10/12/45 

9:45 p.m. 

50,000 Units 

Morphine sulfate, 0/01 gni. 
Scopolamine, 0/005 gm. 

Vitamin K (2 ampules) 

13,150 

10/12/45 

11:45 p.m. 
(Post-op.) 

50,000 Units 

Prostigmine, 1/2000, 1 ampule, 
Q4H X 12 

Morphine sulfate, 0/01 gm., 
Q4H, PRN. 


10/13/45 

1 

20,000 Units 
Q3H 

(This was given 
for 23 doses) 

Vitamin C, thiamine, 5% glu- 
cose-saline infusion 

Skin rash 
appeared 

10/14/45 

— 

— 

Demerol, 100 mg. 

Phenobarbital, 0/45 gm. 

— 

10/15/45 

! 

1 

— 

— 

2,800—15% 

PMN’S. 

10/16/45 

— 

Discontinued 

— 

100-0 PMN’S. 

10/16/45 (1,000 c.c. of whole blood) 



10/17/45 

16 hrs. after 
discontinuation 
of penicillin 


Sulfadiazine, sodium bicarbonate 

Morphine sulfate, 0/01 gm. 

[ Sodium phenobarbital, 0/6 gm. 

6,000—45% 

PMN’S. 

5,200 

10/18/45 

— 

— 


5,000 

10/19/45 

— 

— 

Morphine sulfate, 0/01 gm. 
Digalin (2 ampules) 

10,700 


The anatomic diagnosis was adenocarcinoma of the sigmoid colon, recent cecostomy, 
mild wound infection and pulmonary edema. 

In this case, in addition to the penicillin, there was other medication. This 
is listed on the chart. However, it does not seem likely that the other medica- 
tion had any causal relation to the onset of the agranulocytosis. Some of the 
same medication was continued during the agranulocytosis and was given after- 
wards without any effect on the white blood cell count. The appearance of the 
skin rash, said to be typical of that seen in penicillin sensitivity, along with the 
rise in the white cell blood count soon after the cessation of penicillin, appears to 
be significant. There does not seem to have been sufficient infection present to 
act as a causal agent for the agranulocytosis. Although the evidence is not con- 
clusive, it is believed this report is justified. 

Summary 

A case is presented in which penicillin may have been responsible for the 
development of agranulocytosis. 
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HYPERTENSION AND THE KIDNEY * 

By Carl A, Wattenberg, M.D., St. Louis, Missouri 

Unilateral non-nephritic kidney disease can be the cause of hypertension, 
and this hypertension often can be relieved by nephrectomy. This fact has been 
shown definitely. Many case reports have been published since the work by 
Goldblatt and his associates, which should remove any doubt that hypertension 
may result from certain types of pathological unilateral renal changes. It is 
true that some of these cases were reported too soon following the nephrectomy, 
but the urologist still sees nephrectomy as a definite cure for hypertension in 
certain cases. 

Certainly there always should be a careful urological examination of all cases 
of hypertension before one considers a denervation operation or medical treat- 
ment such as potassium thiocyanate. The so-called essential hypertension should 
have this urological study early in the disease before there can occur an arteriolar 
disease of the other kidney. If this change does occur then the possible cure 
is lost. 

Flocks ® recently discussed the method of study for a case of hypertension. 
Some of the necessary steps included a flat film to give the renal outline, a 
retrograde pyelogram to obtain the renal pelvis, which together gave an estimate 
of the renal mass. The phenolsulphonphthalein output from each kidney was 
determined separately following the intravenous injection. This was to give an 
estimate of the tubular function and, indirectly, of the blood flow through the 
kidney. During this same seriod the urea output was estimated and the urine 
studied for chemical or cellular abnormalities. 

Braasch,® Barker ^ and Walters ^ have shown in their recent studies that 
the highest incidence of hypertension occurred in patients who had a unilateral 
atrophic pyelonephritis. However, all cases with unilateral atrophic pyelone- 
phritis do not have hypertension, and all cases which do have hypertension are 
not cured by nephrectomy of the unilateral diseased kidney. 

Goldblatt ^ showed that impairment of renal circulation even when unilateral 
can be a cause of hypertension. Since Goldblatt’s demonstration of a renal 
origin for hypertension, clinicians have tried to show a causal relationship between 
various organic lesions of the kidney and abnormal elevations of the blood 
pressure. 

Despite the vast experimental and clinical studies on the etiologic relationship 
between renal change and hypertension, one cannot be sure whether or not the 
hypertension is of renal origin. When there is doubt, the patient should have 
the benefit of a nephrectomy of the unilateral diseased kidney, provided the 
other kidney has good function. 

Cases of hypertension observed at the Mayo Clinic and reported by Braasch ® 
showed that the percentage of patients having clinical or roentgenographic evi- 
dence of unilateral “surgical” or non-nephritic renal disease was about 2.5 per 
cent of all the hypertensive cases studied. It was shown also in his study that 
less than 0.5 per cent of all hypertensive cases were suitable for nephrectomy as 

* Received for publication July 2, 1945. 

From the Department of Surgery, Urological Division, Washington Universitv School 
of Medicine, Barnes Hospital, St. Louis, Mo. iversiiy acnooi 
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a cure for hypertension. In our study of the cases at Barnes Hospital the per- 
centage has been less than 0.5, the best results being obtained in' the younger 
individuals. 

The following case is presented since this patient had such marked benefit 
following her nephrectomy for unilateral kidney disease. 

Case Report 

Mrs. R. P. A., a white American housewife, 27 years of age, was admitted to 
Barnes Hospital for the second time March 30, 1943. She was complaining of severe 
frontal headaches, dizzy spells and nausea of three years’ duration. She had had 
occasional ankle edema and pain in the right kidney region for several years, often 
nocturia, with mild burning on urination. 

In 1941, on December 5, while in Barnes Hospital, she had complained of pro- 
longed headaches, frequent colds and nasal obstruction. A submucous resection 
and spheno-ethmoidectomy were done for these complaints but with no benefit. Blood 
pressure during this visit was 150 mm. Hg systolic and 100 mm. diastolic. The urine 
contained one plus albumin. Catheterized urine culture had a growth of many E. coli 
organisms. 

This patient, on her second admission to the hospital, was under the care of Dr. 
Edward Massie, an internist at Barnes Hospital, and was referred by him to me for a 
urological study. 

The patient stated that she was well and healthy until her first pregnancy eight 
years before. During the last trimester she developed albuminuria and edema. Fol- 
lowing the delivery she again was in good health. The second pregnancy six years 
before resulted in a spontaneous termination. Three years previously she had her 
third pregnanc}' and was getting along satisfactorily, but had a spontaneous abortion 
during the fifth month. Again she was feeling fine until the last trimester of her 
fourth pregnancy which terminated in an induced normal delivery at the eighth month, 
11 months before the second admission to Barnes Hospital. During the last trimester 
of this fourth pregnancy, she developed a marked elevation of blood pressure with 
generalized edema. Following this delivery the generalized edema disappeared, but 
she continued to have occasional periods of edema of the ankles, hands and face. The 
severe left frontal headaches progressed and were accompanied by nausea and vomit- 
ing on occasion. 

During the past several years the patient also had had pain in the region of the 
right kidney. This never was severe or colicky. It was described as a discomfort and 
an ache. She had periods of frequency and mild burning on urination with nocturia 
during the past year. There was no family history of renal or cardiac disease or 
migraine. The past history was essentially negative except for an appendectomy 
when 12 years of age, and for findings given above. 

The general physical examination was negative except for the blood pressure 
which was 210 mm. Hg systolic and 140 mm. diastolic. The patient was well- 
developed and well-nourished. The eyegrounds showed each disc well outlined with 
no exudates or hemorrhages. The heart rate was regular with no murmurs. There 
was a slight enlargement of the heart to the left but no evidence of decompensation. 
The lungs were clear. On palpation and examination of the abdomen neither kidney 
could be palpated, but slight resistance and tenderness were noted in the region of the 
right kidney. 

The blood Wassermann reaction was negative, hemoglobin 14 gm., the red cell 
count 4,300,000, the white cell count 7,400, and the differential count and platelets were 
normal. The non-protein nitrogen was 20 mg. per cent. The maximum urea clear- 
ance was 78 per cent and the standard urea clearance was 50 per cent. Fasting blood 
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sugar was 77 mg. per cent. Urinalysis of a catheterized urine specimen showed 
albumin one plus, and a centrifuged specimen stained with methylene blue revealed 
many rods and scattered pus cells. Basal metabolic rate was minus 1 and plus 5 per 
cent. The electrocardiogram was indeterminate and showed no myocardial damage. 



Fig. 1. Retrograde pyelogram showing blunting and irregularity of the right calyces. 

The left kidney pyelogram is normal. 

« 

Cystoscopic examination revealed a generalized mild cystitis. Urine from tlie 
right kidney contained many rods as shown by culture and films stained with methylene 
blue. The urine from the left kidney was negative. One c.c. of phenolsulphonphthalein 
was given intravenously and appeared from the right kidney catheter in five minutes, 
and from the left kidney catheter in three minutes. The 10-minute function from the 
right kidney was 8 per cent and 12 per cent from the left. The plain film was normal 
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except that the riglit kidney shadow was sHghtlj' smaller tlian the left kidney shadow. 
The left pyelogram was normal, whereas the right pyelogram showed a blunting and 
irregularity of tlie calyces with some irregularity of the pelvis, as ^hown in figure 1. 

A diagnosis of right atrophic pyelonephritis was made. The patient was dis- 
charged from the hospital for rest on April 3, 1943. She was given mandelic acid. 

The patient was seen again and readmitted to Barnes Hospital June 7, 1943. The 
burning and frequency were much improved, but blood pressure was 220 mm. Hg 
systolic and 140 mm. diastolic and the headaches were severe. 

A right nephrectomy was done June 9, 1943. There was a marked fibrosis 
surrounding the kidney and its pedicle. The outer surface of the kidney was lobulated, 
as seen in figure 2. The kidney was small, weighing 70 gm. The cut surface of the 
cortex appeared atrophic and measured about one-half centimeter in its greatest 
thickness (figure 3). 



Fig. 2. Photograph of right kidney showing tlie outer surface scarred and lobulated. 

The kidney weighed 70 grams. 

Microscopically, the cortex of the kidney showed interstitial fibrosis, inflammatory 
changes and round cell infiltration. There was an intertubular edema and fibrosis. 
The, capillary tufts were adherent to Bowman’s capsule and in several areas there was 
complete hyalinization, as shown in figures 4 and 5. In a few areas thick collections 
of inflammatory cells were present and suggested abscess formation. The small and 
medium-sized arteries showed intimal proliferation and some flbrosis of the media 
(figure 6). Section of the renal artery showed its lumen to be patent. The wall, 
however, was somewhat thickened. 

Following the operation, there were no more attacks of dizziness nor headaches. 
The blood pressure gradually became lower, as seen in table 1. The patient was 
discharged from the hospital on her fourteenth post-operative day, with a blood pres- 
sure of 140 mm. Hg systolic and 100 mm. diastolic. She was feeling fine and stated" 
“I feel as though I have a new lease on life." She was comfortable and had no 
headaches, nausea, vomiting or dizzy spells. Since her discharge from the hospital 
she has been seen on a few occasions and always without a complaint. 
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On January 10, 1944 her blood pressure was 158 mm. Hg systolic and 96 mm, 
diastolic. On May 8, 1944, it was 148 mm. Hg systolic and 98 mm. diastolic. Heart 
sounds were of normal quality and pulse was normal. Urine showed no infection 
when stained and contained no albumin. She has been working every day and has 
gained 20 pounds. On August 8, 1944 her blood pressure was 126 mm. Hg systolic 
and 86 mm. diastolic and she had no complaints. 

On January 12, 1945 the patient’s blood pressure was 120 mm. Hg systolic and 80 
mm. diastolic and after activity it was 140 mm. Hg systolic and 100 mm. diastolic. 
The urine was negative. 



Fig. 3. Photograph of inner surface of right kidney. The cortex is atrophic and measures 

about one-half centimeter in thickness. 

A two year post-operative examination was made June 10, 1945. The patient’s 
blood pressure was 150 mm. Hg systolic and 104 mm. diastolic after activity, and at 
rest it was 128 mm. Hg systolic and 88 mm. diastolic in the left arm and 132 mm. Hg 
systolic and 92 mm. diastolic in the right arm. The heart sounds were normal, and 
there was no cardiac enlargement. Her weight was 139 pounds, -and she had no 
headaches or complaints. 

A catheterized urine specimen was clear and contained no albumin or casts. A 
centrifuged specimen, stained with methylene blue, contained no organisms. Her 
•blood non-protein-nitrogen was 13 mg. per cent. One c.c. of phenolsulphonphthalein 
given intravenously produced a 35 per cent output in 20 minutes. 

The patient is considered cured of hypertension caused by unilateral renal 
disease. 
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Photograph of microscopic section from right kidney showing intertubular edema 

and fibrosis. 



Fig. 5. Microscopic section of right kidney cortex showing interstitial fibrosis, inflammatory 
changes with round cell infiltration. Some of the glomeruli show complete hyalinization. 
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Fig. 6. Photomicrograph from right kidney showing an arteriole vvitli endarteritis obliterans 
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COXCLUSIONS 

1. Unilateral renal disease, such as chronic atrophic pyelonephritis,' can 
cause hypertension and may be cured by nephrectomy. 

2. Urological examination should be carried out early in the course of hyper- 
tension if possible, before arteriolar disease of the other kidney can occur. 

3. Careful urological examination should be made on all cases of hypertension 
before a denervation operation is performed, or before potassium thiocyanate- 
therapy is instituted. 

4. Report is made of a case which had a blood pressure of 220 mm. Hg 
systolic and 140 mm. diastolic, March to June 1943. Nephrectomy was done 
June 9, 1943. Blood pressure August 8, 1944, was 126 mm. Hg. systolic and 
86 mm. diastolic. Two years post-operatively, June 10, 1945, the blood pressure 
was 128 mm. Hg systolic and 88 mm. diastolic. The patient had complete 
relief from symptoms. 

Note: On Sept 10, 1946, patient’s blood pressure was 126 mm. Hg systolic and 88 mm. 
diastolic. Urine was negative for albumin and infection. 
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RADIOACTIVE PHOSPHORUS AS A THERAPEUTIC AGENT 

Radioactive phosphorus has now been used therapeutically for several 
years, chiefly in the treatment of leukemia and polycythemia. Although the 
number of cases treated and the period of observation are still small, enough 
has been learned to warrant some tentative conclusions as to the value and 
limitations of this drug. 

When ordinary phosphorus (P®^) is bombarded with deuterons (nuclei 
of heavy hydrogen) emitted at high speed by a cyclotron, an additional 
neutron is forced into the nucleus of some of the phosphorus atoms. This 
increases the mass of the atom (P^“), which now contains 15 protons and 
17 neutrons. The number of electrons in the atom, which is identical with 
the number of protons present, is not changed, however, and therefore the 
new radioactive atom (P^") is identical in its chemical reactions with the 
original atom (P^^) and can replace the latter in any inorganic or organic 
compounds into which phosphorus enters. 

P®“ is unstable, and one of the neutrons tends to change into a proton 
with simultaneous emission of an electron (beta ray), which exerts radio- 
activity on tissue cells or other material which it may reach. The mass of 
the new atom is not changed, but as it contains 16 neutrons and 16 protons 
and thei'efore 16 electrons, it is quite different chemically — it has become 
sulfur. The rate of this change is constant and is such that half of the 
radioactive phosphorus is converted into sulfur in 14.3 days (the “half-life” 
of 

The radioactivity of a preparation can be measured with fair precision 
by means of a suitable electroscope or a Geiger counter. The unit is the 
millicurie, the amount of radioactivity produced by the disintegration of 
37,000,000 atoms per second. No alpha or gamma rays, only beta rays are 
produced. 

The amount of phosphorus converted into the radioactive form by the 
cyclotron varies with the exact conditions of the experiment but is rela- 
tively minute — ordinarily in the range of one part in one or two millions. 

Phosphorus so treated can be used in making dibasic sodium phosphate 
or other preparations which can be administered to patients orally or intra- 
venously. Isotonic solutions from freshly prepared material ordinarily con- 
tain about 0.2 to 0.4 millicuries per c.c. 

The absorption, excretion and distribution of P®^ in the tissues have been 
extensively studied by measurement of their radioactivity. Apparently the 
body tissues utilize P®^ and P®‘ indifferently, the relative amount of each 
taken up depending solely upon the proportion of each type in the plasma 
and tissue fluids. Other factors being constant, therefore, the higher the 
concentration of P®" in the solution administered and the smaller the quan- 
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tity of ingested in the food and from other sources, the greater will be 
the absolute amount of P^‘ taken up by any given tissue. 

Following oral administration, about 75 per cent of the P^' is absorbed. 
Following intravenous administration, in normal individuals from 25 to 
50 per cent is excreted in the urine and feces during the first four to six 
days. After this, the rate of excretion falls to about 1 per cent per day. In 
leukemia a larger proportion of the P''" is retained. 

The relative amount of P^" taken up by the various tissues after the ad- 
ministration of a single dose varies greatly, depending upon the amount of 
phosphorus in the tissue and particularly upon its metabolic activity and the 
rate of cell multiplication. At first high concentrations are found in the 
bone marrow, liver, spleen and lymph nodes and somewhat lower in kidney 
and muscle. Later high concentrations are found in bone. Neoplastic 
and leukemic tissue takes up much more P®" than normal tissue. 

The effect exerted on the tissues by P*“ depends entirely upon the beta 
.ray emitted when the atom disintegrates, and in general is similar to that of 
roentgen radiation. Although the beta ray is emitted with enough energy 
to penetrate about 7 mm. of tissue or fluid, its effect is largely exerted in 
situ and is relatively concentrated on those cells which absorb it in largest 
amount. Radiation applied externally must reach normal and pathological 
cells in equal concentration, and any specific effect it may exert on the latter 
must depend simply upon a greater inherent susceptibility of the pathological 
cells to its action. Furthermore the length of life of P^- is sufficient to 
maintain a substantial activity continuously for some days, whereas roent- 
gen radiation can be applied only for brief intermittent periods. It would 
be possible, therefore, that these differences in the application of the energy 
might give P“ an advantage over roentgen radiation as a therapeutic agent. 

Lawrence et al.^ in 1939 were the first to report the treatment of chronic 
myelogenous leukemia (two cases) with radioactive phosphorus. Since 
then several reports have appeared, of which only two will be discussed. 
Erf, Tuttle and Lawrence ' in 1941 reported a series of 46 cases of mye- 
logenous leukemia treated with P®‘. The eight cases of acute leukemia 
were not benefited. Of the 38 cases of chronic leukemia, partial remissions 
were obtained in 11 and complete remissions in five, whereas 21 had died. 
Many of these patients had previously received other types of treatment, 
were in advanced stages of the disease and were unfavorable subjects for any 
therapeutic experiment. Those who had had roentgen radiation previously 
responded poorly as a rule. Those who did respond favorably showed a 
progressive fall in the leukocyte count to normal or approximately normal 
values, with a reduction or even a virtual disappearance of primitive leuko- 
cytes from the peripheral blood. With this there was a rise in the erythro- 

.. ^Lawrence, J. H., Scott, K. G., and Tuttle, L. W.: Studies on leukemia with the 
aid of radioactive phosphorus, Internat. Clin., 1939, iii, 33. 

-Erf, L. a., Tuttle, L. W., and Lawrence, J. H.: Clinical studies with the aid of 
radiophosphorus. IV. The retention in blood, the excretion and the therapeutic effect of 
radiophosphorus on patients with leukemia, Ann. Int. Med., 1941, XV, 487. 
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cyte count and hemoglobin, usually to normal values. There was a corre- 
sponding improvement in subjective symptoms. The spleen and liver usu- 
ally diminished in size, and in a few cases they could no longer be felt. 
Two patients had maintained “essentially complete remissions” for nearly 
two years. 

Reinhard et al.^ have recently reviewed the subject and reported their 
own results in 39 cases of myelogenous leukemia treated with P®-. No bene- 
fit was obtained in any of the nine acute cases. Of the 30 cases of chronic 
myelogenous leukemia, 12 had died and 18 were living at the time of the 
report. Many were unfavorable cases in an advanced stage of the disease. 
Eleven cases had been followed for a year or more, and all but one had 
had a recurrence which required further treatment during the first year. 
Four had been followed for more than two years and two for more than 
three years, all of whom had required additional treatment.. Three cases 
had ‘fairly complete’ remissions maintained for a year or more without treat- 
ment. Many cases, after a more or less satisfactory remission relapsed and 
died in spite of further treatment. In the patients who responded favor- 
ably, the remissions were quite comparable to those described by Erf et al. 
The spleen was reduced in size in 23 cases and became no longer palpable 
in 10. 

From the results thus far reported the conclusion seems warranted that 
P®® will bring about a clinical and hematological remission in chronic mye- 
logenous leukemia which is fully equal to that obtained by roentgen radi- 
ation and with about the same certainty. It does not cure the disease. It is 
not yet certain whether the remissions obtained with P®® are longer or 
Avhether the duration of life is greater, but if there is any difference it is 
relatively slight. The chief advantage of P®® is that it does not cause radi- 
ation sickness nor the disagreeable symptoms or toxic manifestations that 
often accompany the administration of arsenic. In overdosage, however, 
either in leukemia or in other conditions, P®® may cause severe injury to the 
normal marrow cells, resulting in extreme leukopenia, thrombocytopenia or 
aplastic anemia. 

Since there is a marked individual difference in susceptibility to this 
drug, great care must be taken in adjusting the dose to the needs of each 
patient. It has been customary to give 3 to 6 millicuries of radiation in 
five or six divided doses during the first two weeks and continue at less fre- 
quent intervals until a hematological remission is well under way or signs 
of injury to the marrow appear. Treatment is then stopped, to be resumed 
only when a relapse begins. 

The results reported in cases of lymphatic leukemia are somewhat less 
favorable. Erf et al.® treated 41 cases with P®®. No effect was obtained 
in 16 acute cases (with one exception). Of 25 chronic cases, eight showed 

^ Reinhard, E. H., Moore, C. V., Bierbaum, O. S., and Moore, S. : Radioactive phos- 
phorus as a therapeutic agent. A review of the literature and analysis of the results of treat- 
ment of 155 patients with various blood dyscrasias, lymphomas, and other malignant neo- 
plastic diseases, Jr. Lab. and Clin. Med., 1946, xxxi, 107. 
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a partial and one a complete remission. In these cases there was a substan- 
tial reduction in the total leukocyte count, but only a slight alteration in the 
differential count was observed. Thei'e was temporary relief of symptoms, 
and in most a reduction in the size of the spleen and lymph nodes. 

Reinhard et al.* reported slightly better results in a series of 45 cases of 
lymphatic leukemia, 15 acute and 30 chronic. At the time of the report, 
however, all of the acute cases and 16 of the chronic cases had died. In 20 
of 24 cases with a high initial leukocyte count, the latter fell to normal levels, 
and in 24 of 30 cases the percentage of lymphocytes was more or less re- 
duced. There was relatively little improvement in the anemia. Symptoms 
were relieved in varying degree, and there was usually some reduction in 
size of the spleen and lymph nodes. In some cases, however, the latter were 
little affected, and much greater reduction was secured by local roentgen 
radiation. Tlie authors concluded that their results were no better than 
those obtained by roentgen radiation, the chief advantage being freedom 
from radiation sickness. 

Reinhard et al. also obtained no benefit from the administration of P“' 
in cases of monocytic leukemia, lymphosarcoma, Hodgkin’s disease, multiple 
myeloma and in a miscellaneous group having malignant neoplasms of 
various sorts. In the lymphoblastoniata roentgen radiation seems to be 
much more effective in reducing the size of the lymph nodes than P®", as the 
latter has heretofore been employed, even though in some cases the dose 
was large enough to cause serious injury to the marrow. 

Cases of polycythemia vera have responded more satisfactorily to radio- 
active phosphorus. Lawrence * in 1940 first reported the successful treat- 
ment of two cases. Since then a number of confirmatory reports have ap- 
peared, including Erf and Lawrence® in 1941 (6 cases), Erf and Jones® 
in 1943 (11 additional cases), and Hall et al.’^ in 1945 (12 cases). More 
recently Reinhard et al.® reported a series of 30 cases treated with P®® over 
a four year period. The results obtained are essentially in agreement and 
will be summarized as a whole. 

Reinhard et al. gave 3.5 to 4 millicuries as a single intravenous injection. 
If the red blood cell count was over 6 million 90 days later, a second dose of 
1 to 3 millicuries was given, and rarely repeated after a second 90 day in- 
terval. The total amount needed varied greatly, however, and must be ad- 
justed for each individual patient. No more is given until a relapse occurs. 

In most cases there was no appreciable change in the blood until after six 

^Lawrence, J. H. : Nuclear physics and therapy: Preliminary report on a new method 
of treatment of leukemia and polycythemia, Radiology, 1940, xxxv, 51. 

® Erf, L. a., and Lawrence, J. H. ; Clinical studies with the aid of radiophosphorus. 
III. The absorption and distribution of radio-phosphorus in the blood of, its excretion by, 
and its therapeutic effect on, patients with polycythemia, Ann. Int. Med., 1941, xv, 276. 

®Erf, L. a., and Jones, H. W. ; Radio-phosphorus — an agent for the satisfactory treat- 
ment of polycythemia and its associated manifestations; a report of a case of polycythemia 
secondary possibly to the Banti’s syndrome, Ann. Int. Med., 1943, xix, 587. 

’^Hall, B. E., Watkins, C. H., Hargraves, M. M., and Giffin, H. Z. : Radioactive 
phosphorus in the treatment of polycythemia vera. Results and hematologic complications. 
Am. Jr. Med. Sci., 1945, ccix, 712. 
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to eight weeks. There ivas then a progressive fall in red cell count, hemo- 
globin and hematocrit reading to normal -or subnormal levels. In 11 of 30 
cases the count fell below four million cells. The leukocyte and platelet 
counts also fell, sometimes to subnormal levels. The delayed response is 
explained by the assumption that P®- does not injure the circulating red cells 
but merely depresses the formation of new cells by the marrow. No fall 
is to be expected, therefore, until the circulating red cells wear out with age 
and are removed from the circulation. With the fall in red cell count there 
was usually substantial subjective improvement although often not complete 
relief of all the symptoms. The spleen became smaller in virtually all, and 
could no longer be felt in about two-thirds of the cases. The other objec- 
tive abnormalities, particularly the red color, also largely disappeared, but 
hypertension if present was less affected. 

The average duration of the remissions has not yet been accurately de- 
termined. In Reinhard’s series, this varied from five to more than 33 
months. In 17 cases the remission had lasted more than nine months; in 
11, more than one year; and in five, more than two years, and many were 
still continuing. In only eight had a second course of treatment been re- 
quired. In two reported cases ®’ ^ following a remission, death occurred with 
the hematological features of a subacute myelogenous leukemia, an outcome 
fairly common under previous methods of treatment. A long period of ob- 
servation will be required to compare the results of treatment with P®® with 
those obtained by other methods, particularly with spray radiation, and to 
determine to what extent if at all life is prolonged. 

The chief drawbacks to the use of P®® are the cost and difficulty in ob- 
taining the material; the risk of granulocytopenia and thrombocytopenia if 
the dose is excessive — which is equally a risk with roentgen radiation; and 
the slow initial response to treatment. In many patients with excessively ’ 
high counts and severe symptoms, in whom there is a risk of thromboses, it 
seems advisable to carry out venesections for temporary relief during the 
initial period of treatment. 

In conclusion, radioactive phosphorus provides a highly effective, con- 
venient form of treatment for polycythemia vera, which is comfortable for 
the patient and which seems to compare favorably with the procedures com- 
monly used. In chronic leukemia in the earlier stages of the disease it 
brings about remissions Avhich are similar to those obtained by roentgen 
radiation, but are not significantly if at all superior. The chief advantage 
is freedom from radiation sickness. It does not cure the disease, and there 
is no proof as yet that it prolongs life. It is useless in acute leukemia. In 
such conditions as Hodgkin’s disease, lymphosarcoma and those malignant 
neoplasms in which its use has been reported, it seems to be much inferior 
to roentgen radiation. Whenever P®® is used, the same precautions to avoid 
overdosage must be observed as are emplo3^ed in giving external roentgen 
radiation. 


P. W. C. 
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The Eclipse of a Mind. By Alonzo Graves. 722 pages; 16 X 24 cm. The Medical 

Journal Press, New York. 1942. 

This autobiography of a newspaper man, diagnosed as manic-depressive, has been 
carefully edited bj' one of his attending physicians. The author has been hospitalized 
several times. 

In contrast to the flood of so-called psychiatric novels, this is a work for serious 
study. It is probably most interesting to psj'chiatrists, but the sociologist, psychologist 
or physician concerned with human behavior, its mechanics, motivations and devi- 
ations, will find much material worth their attention. 

The author is obviously a man of superior intelligence and writing ability. Al- 
though his style is often too intricate and his trend of thought at times gets confused, 
the book is an important and fascinating document. It not only depicts the vicissi- 
tudes and failures of a deeply troubled individual as such, but describes aptly the prob- 
lematical position of a newspaper man in our culture, trying to remain independent 
and honest in his thinking and reporting, but hitting left and right against political 
and social prejudices which again and again defeat him. Some of his writing and 
much of his effort and attitude are reminiscent of Lincoln Steffens, the “muck raker.” 
However, Graves lacks the balance and maturity of Steffens, not having had the bene- 
fit either of a secure family background or a thorough and broad education. 

As far as the diagnosis of manic-depressive psychosis is concerned, the clinical 
picture is complicated by many paranoid features. In fact, the author’s paranoid 
trends, of which he is well aware at times, are of paramount importance, in this re- 
viewer’s opinion, for a dynamic understanding of the psychotic outbreaks. 

The book is well printed. It is highly recommended to serious students of human 
behavior and motivations. 

H. W. L. 


The Management of Nenrosyphilis. By Bernhard Dattner, M.D., Jur.D., Associate 
Clinical Professor of Neurology, New York University Medical ’ College, with 
the collaboration of Evan W. Thomas, M.D., Associate Professor of Medicine 
and Assistant Professor of Dermatology and Syphilology, New York University 
Medical College, and Gertrude Wexler, M.D., Instructor in Dermatology and 
Syphilology, New York University Medical College. 398 pages; 16x23.5 cm. 
Grune and Stratton, New York. 1944. Price, $5.50. 

The authors present in a clear and logical style an adequate discussion of the com- 
plex subject of the management of neurosyphilis. The various technics involved are 
well presented. The text, however, was evidently prepared before the results of the 
experimental use of penicillin in neurosyphilis were available, so that no estimate of 
the possible value of this agent is included. The important subject of fever therapy 
is thoroughly and clearly discussed. 

The authors stress the importance of changes in the spinal fluid as a guide in 
tlierapy. The technic of spinal and cisternal puncture is graphically described. The 
use of the Dattner type needle, which has a fine gauge, is advocated, as in the authors’ 
experience its employment reduces the incidence of post-lumbar puncture headaches. 
The chapter on the examination of the spinal fluid is complete in all details. 

H. M. R., Jr. 
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Cosmetics and Dermatitis. By Louis Schwartz, M.D., Medical Director, U. S. 

Public Health Service, and Samuel M. Peck, M.D., Medical Director (R), U. S. 

Public Health Service. 189 pages with 20 illustrations. Paul B. Hoeber, Inc., 

New York. 1946. Price, $4.00. 

This interesting text contains information of A'alue to, both the general prac- 
titioner and the dermatologist, although naturally its greatest service will be to the 
latter. There are formulae of the various type cosmetic preparations on the market 
presented so that a case of suspected cosmetic dermatitis may be adequately studied by 
testing with tlie various ingredients as well as with the whole preparation. Because 
of its simplicity beauticians may find this book of value. There are 'brief chap- 
ters on anatomy and physiology and an adequate discussion of cutaneous allergy. Tlie 
pictures are poorly reproduced and might well have been omitted, except for the 
frontispiece, which is an excellent illustration of dermatitis due to nail polish. 

H. M. R., Jr. 


BOOKS RECEIVED 

Books received during August are acknowledged in the following section. As 
far as practicable, those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 

Medical Services by Government. By Bernhard J. Stern, Ph.D., Columbia Uni- 
versity. 208 pages; 21.5 X 14 cm. 1946. The Commonwealth Fund, New York. 
Price, $1.50. 

Medical Education and the Changing Order. By Raymond B. Allen, j\I.D., Ph.D. 
141 pages; 21 x 14 cm. 1946. The Commonwealth Fund, New York. Price, 
$1.50. 

Diagnostic Examination of the Eye. By COnrad Berens, M.D., F.A.C.S., and 
Joshua Zukerman, M.D. ; F.A.C.S. 711 pages; 24x15.5 cm. 1946. J. B. 
Lippincott Company, Philadelphia. Price, $15.00. 

Disorders of the Blood. Fifth Edition. By Sir Lionel E. H. Whitby, C.V.O. and 
C. J. C. Britton, M.D., D.P.H. 665 pages; 25 X 16.5 cm. 1946. The Blakis- 
ton Company, Philadelphia. Price, $10.00. 

The Management of . Obesity. By Louis Pelner, M.D. 144 pages; 22.5 X 15 cm. 
1946. Personal Diet Service, New York. 
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Gifts to the College Library 

The followinf^ gifts of publications by members are gratefully acknowledged: 

Arthur Bernstein, F.A.C.P.. Newark, N. J. — 1 reprint. 

Harold R. Carter, F.A.C.P.. Denver, Colo. — 2 reprints. 

Earle ^I. Chapman, F.A.C.P., Boston, Mass. — 1 reprint. 

Louis J. Cheskin, (Associate), Newark, N. J. — 1 reprint. 

Maxwell Finland, F.A.C.P.. Boston, Mass. — SO reprints. 

David W. Gillick, F.A.C.P., Talihina, Okla. — 2 reprints. 

Samuel Gitlow, F.A.C.P., New York, N. Y. — 3 reprints. 

Ben H. Hollis, F.A.C.P.. Louisville, Ky. — 1 reprint. 

Jerome G. Kaufman, F.A.C.P., Newark, N. J. — 1 reprint. 

Otis Gardner King, F.A.C.P., Bluefield, W. Va. — 1 reprint. 

Emanuel Kiosk, (Associate), Newark, N. J. — 1 reprint. 

Victor H. Kugel, (Associate), Miami Beach, Fla. — 1 reprint. 

John B. Levan, F.A.C.P., Reading, Pa. — 1 reprint. 

Jerome S. Levy, F.A.C.P., Little Rock, Ark. — 2 reprints. 

Julian Love, (MC), USN, F.A.C.P., \Yashington, D. C. — 1 reprint. 

John W. Martin, F.A.C.P., Cleveland, Ohio — 2 reprints. 

John jMcEachern, F.A.C.P., Winnipeg. Man., Can. — 1 reprint. 

Samuel R. jMercer, (Associate), Fort Wayne. Ind. — 4 reprints. 

Aaron E. Parsonnet, F.A.C.P., Newark, N. J. — 1 reprint. 

Gustavus A. Peters, (Associate). Battle Creek, Mich. — 11 reprints. 
Lawrence E. Putnam, (Associate), Washington, D. C. — 2 reprints. 
Herbert W. Rathe, F.A.C.P., Waverly, Iowa — 2 reprints. 

. Harold C. Robinson, F.A.C.P., Grand Rapids, Mich. — 1 reprint. 

Maurice J. Rotkow, (Associate), Des Moines, Iowa — 1 reprint. 

Howard A. Rusk, F.A.C.P., New York, N. Y. — 5 reprints. 

Arthur Ruskin, (Associate), Galveston, Tex. — 16 reprints. 

Oscar A. Sander, F.A.C.P., Milwaukee, Wis. — 2 reprints. 

Benjamin Saslow, F.A.C.P., Newark, N. J. — 1 reprint. 

Louis H. Sigler, F.A.C.P., Brooklyn, N. Y. — 1 reprint. 

William Stein, F.A.C.P., New Brunswick, N. J. — 1 reprint. 

Leon N. Sussman, (Associate), New York, N. Y. — 1 reprint. 

Morgan Y. Swirsky, (Associate), New Haven, Conn. — 1 reprint. 

Walter Howard Wilson, (Associate), Raleigh, N. C. — 1 reprint. 

Edwin E. Ziegler, F.A.C.P., Lancaster, Pa. — 1 reprint. 


Personnel of the American Board of Internal Medicine 

Dr. William A. Werrell, Assistant Secretary-Treasurer of the American Board 
of Internal Medicine, has recently announced the following personnel of the Board, 
following elections made in May by the American College of Physicians and in July 
by the American Medical Association : 

James J. Waring, F.A.C.P., Chairman, Denver, Colo. 

William S. McCann, F.A.C.P., Vice Chairman, Rochester, N. Y. 

Hugh J. Morgan, F.A.C.P., Secretary-Treasurer, Nashville, Tenn. 

Marion A. Blankenhorn, F.A.C.P., Cincinnati, Ohio 
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LeRoy H. Briggs, San Francisco, Calif. 

Alexander M. Burgess, F.A.C.P., Providence, R. I. 

William B. Porter, F.A.C.P., Richmond, Va. 

Burrell O. Raulston, F.A.C.P., Los Angeles, Calif. 

Truman G. Schnabel, F.A.C.P., Philadelphia, Pa. 

R 03 ' W. Scott, F.A.C.P., Cleveland, Ohio 
Virgil P. Sydenstricker, F.A.C.P., Augusta, Ga. 

Cecil J. Watson, F.A.C.P., Minneapolis, Minn. 

The Board has been increased to- 12 members ; it previously had nine members. 
Drs. Burgess, Porter and Scott are new representatives of the College. 


Dr. Clarence Orion Cheney, F.A.C.P., White Plains, retired July 1 as Medical 
Director of the New York Hospital, Westchester Division, 'a position in which he 
served for the past ten j-ears. Dr. Chenej' previouslj" held similar positions for four- 
teen years in psychiatric hospitals in New York State. He will continue in his posi- 
tions as Professor of Clinical Psychiatr}' at the Cornell Universit}'' Medical College 
and consulting psychiatrist to the Ne\v York, White Plains, Grasslands and other hos- 
pitals. Dr. Cheney will reside at 11 Burling Ave., White Plains, N. Y. 


Dr. R. Hugh W'ood, F.A.C.P., Atlanta, Ga., has accepted appointment as Dean 
of Emory University School of Medicine. Dr. Wood succeeds in this position Dr. 
Eugene A. Stead, Jr., F.A.C.P., wdio recently became a member of the faculty of the 
Duke University School of Medicine. Dr, Wood graduated from the Medical Col- 
lege of Virginia, Richmond, in 1921, and has held appointment at Emory University 
since 1921. He served in the Medical Reserve Corps of the U. S. Army for three 
years, retiring from it in December, 1945, with the rank of Colonel. 


Trudeau Medal Awarded 

Dr. Max Pinner, F.A.C.P., Berkeley, Calif., is the recipient for 1946 of the Tru- 
deau Medal of the National Tuberculosis Association. The citation spoke of Dr. 
Pinner’s “curiosity and zeal to attack problems of tuberculosis and related conditions 
from various angles . . . recognizing that the campaign against the disease proceeds 
and succeeds only in proportion to its fundamental scientific soundness.” 


Colonel Rufus Leroy Holt, F.A.C.P., has succeeded Brig. Gen. George R. Cal- 
lender, F.A.C.P., as Commandant of the Arm 3 ’’s Professional Service School. 


Secretary of War Robert F. Patterson has announced the appointment of a medi- 
cal advisory committee, composed of ph 3 'sicians who became familiar with Arm 3 '^ medi- 
cal problems through war-time service, either as officers or civilians, to foster close 
relations between civilian and Army medicine, and to enable the Army to receive 
advice on problems of organization and polic 3 " from civilian medical leaders. The 
members of the committee are Dr. Edward D. Churchill, Boston, chairman; Dr. Elliott 
Cutler, Boston; Dr. Michael DeBakey, Ne-w Orleans; Dr. Eli Ginsberg, New York; 
Dr. William C. Menninger, F.A.C.P., Topeka, Kans. ; Dr. Hugh J. Morgan, F.A.C.P., 
Nashville, Tenn. ; and Dr. Maurice C. Pincoffs, F.A.C.P., Baltimore. 
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Dr. Arthur !M. Master, F.A.C.P., New York, who served from October, 1938, to 
March, 1946, in the Medical Corps, U. S. Nav}^ retiring with the rank of Captain, 
has announced the resumption of the Cardiological Conferences at the Mount Sinai 
Hospital, New York. The Conferences, which are supervised by Dr. Master and the 
staff of the Hospital’s Cardiology Laboratory, are held at two o’clock on the first and 
third Tuesday of each month in the Blumcnthal Auditorium. Fellows of the College 
are welcome to attend. 


Dr, Francis Bonneau Johnson, F.A.C.P., Charleston, S. C., has resigned from 
the position of Professor of Clinical Pathology in the Medical College of the State 
of South Carolina, to which he was appointed in 1918. A graduate of the Medical 
College in 1908, Dr. Johnson first received appointment to its faculty in 1908 as As- 
sistant in Medicine. 


Dr. Edward C. Reifciistein, Jr.. F.A.C.P., who has engaged in research work at 
the Massachusetts General Hospital, Boston, for the past several years has now be- 
come Clinical Research Consultant on the staff of Ayerst, McKenna, & Harrison, Ltd. 
Dr. Reifenstein’s office is located at 22 E. 40th St., New York, N. Y. 


Dr. Stanton Tice Allison. F.A.C.P., New York, who served in the Medical Corps, 
U. S. Naval Reserve, from February, 1941, to July. 1946, has been commended by Ad- 
miral Halsey for outstanding service. The citation is as follows : 

“For outstanding service as Director of Clinical Services on the U.S.S. 
BENEVOLENCE when that ship excelled in providing a screening and hos- 
pital facility for the care of the 1500 initial Allied Prisoners of War released 
in the Tokyo Bay area and subsequently as a hospital for the most serious 
prisoners released from other Japanese prison camps located in approxi- 
mately two thirds of its main islands. During the three weeks that the 
U.S.S. BENEVOLENCE was used as the hospital ship for most seriously ill 
• prisoners and throughout which period she cared for many hundreds of pa- 
tients, only one ex-prisoner died which occurred the day after his admission. 

To Captain ALLISON belongs much credit for the success and excellence 
of the treatment administered and for the amazingly low mortality rate. He 
labored tirelessly and self-sacrificingly, exhibiting unusual energy and initia- 
tive. He inspired subordinates when fatigued by his indomitable spirits to 
renewed efforts. Captain ALLISON’s conduct was at all times in keeping 
with the highest traditions of the United States Naval Service.” 


Dr. Richard Hale Young, F.A.C.P., on September 15 became Dean of the Uni- 
versity of Utah School of Medicitie and moved from Evanston, 111., to Salt Lake 
City. Dr. Young graduated from the Northwestern University Medical School in 
1929, and has since served on its faculty and on the staff of the Evanston Hospital. 
Ur. Young is a diplomate of the American Board of Internal Medicine. 


Dr. Reuben A. MacBrayer. F.A.C.P., retired during July from, his work with 
Ciba Pharmaceutical Products, Inc., of Summit, New Jersejq and is now at home at 
Southern Pines, North Carolina. 
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Dr. Thomas Van Orden Urmy, F.A.C.P., formerly of Boston, has accepted the 
position of Director of Health at Williams College, Williamstown, Mass. 


Dr. George G. Burkley, F.A.C.P., Pittsburgh, Pa., who served in the U. S. Naval 
Reserve from 1941 to early 1946, entered the Medical Corps of the U. S. Navy in 
August with rank as Captain and is now Chief of Medicine at the U. S. Naval Hos- 
pital, Charleston, S. C. 


Dr. Thomas Wade Bennett, F.A.C.P., formerly of Columbia, S. C., who served 
during World War II in the Naval Reserve, has now entered the regular Medical 
Corps of the Navy with the rank of Commander and is stationed at the U. S. Naval 
Hospital, Philadelphia. 


Col. Henry Clay Michie, F.A.C.P.. retired. from the Medical Corps of the U. S. 
Army last February, and is now residing at Alexandria, Va. 


Following two years of service in the Medical Corps, U. S. Naval Reserve, from 
which he retired in April, 1946, with the rank of Commander, Dr. LeoiT Lewis, 
F.A.C.P., formerly of New York, has accepted appointment as Associate Professor 
of Industrial Health in the University of California School of Public Health. Dr. 
Lewis intends also to engage in private consultation practice in internal medicine, 
particularly as it concerns the maintenance of health of industrial workers and prob- 
lems of occupational disease. Dr, Lewis will reside at 133 Ardmore Rd., Berkeley 8, 
Calif. 


V.^N Meter Prize Award Offered 

The Van Meter Prize Award of $300, and two honorable mentions, are offered 
again by the American Association for the Study of Goiter for the best essays sub- 
mitted concerning original work on problems related to the thyroid gland. Competing 
essays may cover clinical or fundamental investigations; should not exceed 3,000 
words in length; and should be submitted, in English, not later than January 1, 1947, 
in typewritten form, double-spaced, to the Association’s Corresponding Secretar}’’, 
Dr. T. C. Davison, 207 Doctors Bldg., Atlanta 3, Ga. The award will be made at 
the annual meeting of the Association, which will occur in Atlanta, April 3-5, 1947. 
The essays chosen will be published in the annual Proceedings of the Association; 
this will not prevent their further publication in any journal selected by the authors. 


Dr. Leo Victor Schneider, F.A.C.P.. Glenn Dale, Md., has been awarded the Oak 
Leaf Cluster to the Army Commendation Ribbon for “outstanding and meritorious 
service” as chief tuberculosis consultant to the U. S. Military Government in Ger- 
many. Dr; Schneider served in the Medical Corps, Army of the United States, from 
October, 1942, to July, 1946. retiring with the rank of Lieutenant Colonel. 


Dr. Herbert T. Kelly, F.A.C.P., Philadelphia, Pa., Chairman of the Committee 
on Nutrition, of the Medical Society of the State of Pennsylvania, presented before 
a Conference on the Broad Problems of Agriculture, which occurred August 20 at 
Pennsylvania State College, a paper entitled “Nutrition Problems in Pennsylvania.” 
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Col. Ernest R. Gentry, F.A.C.P., retired from the regular Army Aledical Corps 
on September 30, 1946, and is now located in Baltimore, ]\Id. 


The University of Nebraska College of Medicine, Omaha, has announced the 
establishment of tlie Dr. Charles Frank Morsman Foundation. -The Foundation, sup- 
ported by a gift of $10,000 from Dr. Charles Frank Morsman, F.A.C.P., Hot Springs, 
S. D., will devote its efforts to furthering the dissemination of knowledge in the field 
of endocrinology. 


Dr. Irving Sherwood Wright, F.A.C.P., New York, who retired from the Medi- 
cal Corps, Army of the United States, in February, 1946, with the rank of Colonel, 
has received the Army Commendation Ribbon, bestowed “for meritorious service as 
consultant in internal medicine, Office of the Service Command Surgeon, Headquar- 
ters, Ninth Service Command.” 


U. S. P. Board of Trustees Planning Early Publication, U. S. P. XHI 

The U. S. P. Board of Trustees met recently at its headquarters in Philadelphia, 
4738 Kingsessing Avenue, and laid plans for the publication of the U. S. P. XHI 
before the end of the current year. Plans are also being made for the development 
of a comprehensive program upon which to base admissions to the U. S. P. XI"V. 
Consideration is being given to the publication of the Pharmacopoeia in Spanish as 
well as in English for use in Latin American countries. 


Dr. David Walter Gillick, F.A.C.P., formerly of Oklahoma City, has been pro- 
moted from District Medical Director to Chief Medical Officer of the Office of Indian 
Affairs, Department of the Interior, and assumed his new position on July 1 at Tali- 
hina Indian Hospital, Talihina, Oklahoma. 


Brigadier General George B. Foster, F.A.C.P., was retired from active duty in 
the U. S. Army on August 31, 1946, and has accepted an appointment as Medical 
Director of the Cambridge (Mass.) City Hospital. 


Col. Cleon J. Gentzkow, (MC), USA, F.A.C.P., has been awarded the Legion 
of Merit for outstanding service as commanding officer at Deshon General Hos- 
pital, Butler, Pa., from October, 1942, to March. 1946. Dr. Gentzkow is now com- 
manding officer of the Valley Forge General Hospital, Phoenixville. Pa. 


American Academy of Occupational Medicine 

Dr. George H. Gehrmann, F.A.C.P., Wilmington, Del., has been elected Presi- 
dent of the American Academy of Occupational Medicine. The Academy, formed at 
a- meeting in New York in June, has as its aims prevention, diagnosis, treatment and 
care of occupational illness and injuries; research in pathogenesis of industrial dis- 
eases, their prevention and control; improvement in health of industrial workers. 
Special prerequisites have been established for membership. Drs. E. E. Evans, 
F.A.C.P., Penns Grove, N. J. ; John H. Foulger, F.A.C.P., Wilmington, Del.; and 
James J. Waring, F.A.C.P., Denver, Colo., were also charter members of the Academy. 
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The 1947 written examination of the American Board of Internal Medicine will 
be held on February 17, 1947. The closing- date for the acceptance of applications 
will be November 1, 1946. 


Dr. Joseph F. Sadusk, Jr., (Associate), New Haven, Conn., has been awarded 
the Legion of Merit! The citation states that “Colonel Sadusk made a conspicuous 
contribution to the expeditious occupation of Japan ... as preventive medicine of- 
ficer for the chief surgeon in the advanced echelon of general headquarters in Japan.” 


Dr. Benjamin M. Bernstein, F.A.C.P., Brooklyn, New York, delivered a paper 
before the section of Gastro-enterology of the American Medical Association on July 
3, entitled “Histamine in the Treatment of Peptic Ulcer” and also had an exhibit on 
the same subject. 


Capt. Walter J. Pennell, F.A.C.P., has retired from the Medical Corps of the 
regular U. S. Navy, and on September 3, 1946, became the District Health Officer of 
the Massachusetts Department of Public Health. His office is in Wakefield, Mass. 


• Dr. Granville L. Jones, (Associate), formerly of Marlboro, New Jersey, has re- 
cently accepted appointment as superintendent of the State Hospital, Williamsburg, 
Va. 


Correction 

In the August issue of this Journal, page 388, it is recorded that Dr. Nathaniel 
Uhr (Associate) has been retired from the Army with the rank of Colonel. Dr. 
Uhr retired with the rank of Lieutenant Colonel. He is now with the Veterans Ad- 
ministration Hospital at Topeka, Kans. 


Note to Physicians-Artists 

The $34,000 prize contest for physicians’ art work on the subject of “Courage 
and Devotion Beyond the Call of Duty” will be judged at the Atlantic City Cen- 
tennial Session of the A.M.A. at Atlantic City June 9-13, 1947. 

Art works on other subjects may also be submitted for the regular cups and 
medals, 

For full information, write Dr. F. H. Redewill, Secretary, American Physicians 
Art Association, Flood Building, San Francisco, Calif., or to the sponsor. Mead John- 
son & Company, Evansville 21, Ind. 


Dr. J. Shirley Sweeney, F.A.C.P., has temporarily discontinued his practice in 
Dallas, Texas, and his teaching activities at the Baylor University College of Medicine 
in order to undertake, as Medical Manager, the organization of services in the Vet- 
erans Administration Hospital, Fort Logan, Colo. 


Retirements from Service 

Since the last publication of this journal, the following members of the College 
have been reported retired or on terminal leave (to September 12, 1946 inclusive). 

David I. Abramson, Cincinnati, Ohio (Major, MC, AUS) 

Louis K. Alpert, Baltimore, Md. (Major, MC, AUS) 
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William F. Ashe, Jr., Cincinnati, Ohio (Major, MC, AUS) 
Oscar Auerbach, Staten Island, N. Y. (Lt., MC, USNR) 

Russell L. Baker, White Salmon, Wash. (Major, MC, AUS) 
Ralph G. Ball, Manhattan, Kans. (Col., MC, AUS) 

William E. G. Bayley, La Crosse, Wis. (Major, MC, AUS) 
Charles A. Breck, Wallingford, Conn. (Major, MC, AUS) 

jMartin G. Carter, Los Angeles, Calif. (Capt., MC, USNR) 
Thomas E. Clark, Columbus, Ohio (Lt., MC, USNR) 

James P. Crawford, Del jMonte, Calif. (Col., MC, USA) 

Robert W. Currie, Billings, Mont. (Major, MC, AUS) 

James H. Danglade. Kansas City, Mo. (Comdr., MC, USNR) 
Marion T. Davidson, Birmingham, Ala. (Major, MC, AUS) 
William C. Dine, Jr., Amarillo, Tex. (Capt., MC, AUS) 
Kenneth L. Druet, Salina, Kans. (Lt. Col., MC, AUS) 

Daniel B. Faust, Ozark, Ala. (Col., MC, USA) 

M. Herbert Fineberg, Boston, Mass. (Col., MC, AUS) 

George B. Foster, Jr., Philadelphia, Pa. (Brig. Gen., MC, USA) 
Richard France, Baltimore, Md. (Capt., MC, USNR) 

Elmer S. Gais, New York, N. Y. (Col., MC, AUS) 

Frederick Goldman, Cincinnati, Ohio (Lt., MC, USNR) 

Martin G. Goldner, Chicago, 111. (Capt., MC, AUS) 

Seymour J. Gray, Chicago, 111. (Lt. Comdr., MC, USNR) 

George F. Harsh, San Diego, Calif. (Comdr., MC, USNR) 
Robert A. Hollands, Pasadena, Calif. (Major, MC, AUS) 

John A. Hookey, Sr., Detroit, Mich. (Major, MC, AUS) 

Roger H. Keane, Portland, Ore. (Lt. Comdr., MC, USNR) 
William E. Kendall, Dwight, 111. (Col., MC, AUS) 

Byrl R. Kirklin, Rochester, Minn. (Col., MC, AUS) 

Milton L. Kramer, New York, N. Y. (Lt. Col., MC, AUS) 
Victor H. Kugel, New York, N. Y. (Major, MC, AUS) 

Howard F. Lawrence, Warren, Pa. (Capt., MC, USN) 

John A. Layne, Great Falls, Mont. (Major, MC, AUS) 

Byrd S. Leavell, Charlottesville, Va. (Major, MC, AUS) 

Isaiah E. Libin, New York, N. Y. (Capt., MC, AUS) 

Charles F. Lowry, Kansas City, Mo. (Lt. Col., MC, AUS) 

Arthur A. Marlow, La Jolla, Calif. (Col., MC, AUS) 

John K. Martin, Seattle, Wash. (Col., MC, AUS) 

Alexander McCausland, Blacksburg, Va. (Lt., MC, USNR) 
Alphonse McMahon, St. Louis, Mo. (Commodore, MC, USNR) 
Perry J. Melnick, Chicago, 111. (Lt. Col., MC, AUS) 

Joseph A. Mendelson, Washington, D. C. (Lt. Col., MC, USA) 
M. Hill Metz, Dallas, Tex. (Lt. Comdr., USPHS (R)) 

Samuel Myerson, New York, N. Y. (Capt., MC, AUS) 

Don E. Nolan, Dayton, Ohio (Lt. Col., MC, AUS) 

Robert B. Nye, Philadelphia, Pa. (Col., MC, AUS) 

Kenneth A. Owen, Akron, Ohio (Major, MC, AUS) 

Andrew J. Parker, Pittsburgh, Pa. (Major, MC, AUS) 

Walter J. Pennell, Auburn, Maine (Capt, MC, -USN) 

George P. Perakos, New Britain, Conn. (1st Lt., MC, AUS) 
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Gilberto S. Pesquera, Mount McGregor, N. Y. (Major, MC, AUS) 
Theodore J. Pfeifer, Racine, Wis. (Lt. Col., MC, AUS) 

Artiiur H. Reynolds, New York, N. Y. (Capt., MC, AUS) 

Paul H. Revercomb, Charleston, W. Va. (Lt. Col., MC, AUS) 
Monroe J. Romansky, Rochester, N. Y, (Major, MC, AUS) 

Leon Rosove, Santa Monica, Calif. (Conidr., MC, USNR) 

John J. Rupp, Santa Barbara, Calif. (Capt., MC, USNR) 

Henry 1. Russek, Brooklyn, N. Y. (Lt. Comdr., USPHS (R) ) 

Earl Saxe, Topeka, Kans. (Lt. Col., MC, AUS) 

Nathan Schaffer, East Orange, N. J. (Lt. Col., MC, AUS) 

Harry T. A. Seneca, New York, N. Y. (Lt., MC, AUS) 

Emil M. Shebesta, Detroit, Mich. (Major, MC, AUS) 

Emory L. Shiflett, Louisville, Ky. (Lt. Col., MC, AUS) 

Charles L. Spurr, Chicago, 111. (Lt., MC, USNR) 

Robert E. Stone, Chapel Hill, N. C. (Capt., AIC, AUS) 

Morgan Y. Swirsky, New Haven, Conn. (Capt., MC, AUS) 

Ernest M. Tapp, Walla Walla, Wash. (Lt. Col., MC, AUS) 

Morris C. Thomas, Indianapolis, Ind. (Col., MC, AUS) 

T. Noxon Toomey, Springfield, 111. (Major, MC, AUS) 

Joseph Weinstein, Brooklyn, N. Y! (Lt. Col., MC, AUS) 

Francis R. Whitehouse, Rochester, Minn. (Major, MC, AUS) 

Udo J. Wile, Ann Arbor, Mich. (Col., USPHS) 

John W. Williams, Cambridge, Mass. (Comdr., USPHS (R)) 

Ellis W. Young, Pittsburgh, Pa. (Capt., MC, AUS) 

Solomon L. Zimmerman, Columbia, S. C. (Lt. Col., MC, AUS) 


Board of Regents Meet in Philadelphia October 19-20 

The Board of Regents of the College held its annual autumn rneeting in Phila- 
delphia, October 19-20, and the proceedings will be published in these columns as soon 
as possible. It is at the autumn .meeting that much of the main business of the Col- 
lege is transacted, such as adoption of budget, approval of programs of postgraduate 
courses, designation of available Fellowships to be awarded election of new Asso- 
ciates and Fellows,, etc. It is also anticipated that growing out of the proceedings 
of this meeting will be an official statement clarifying in greater detail the require- 
ments and criteria of membership. 


Omission 

In the account of the Forty-Seventh Meeting of tlie American Gastroenterological 
Association (College News Notes, August, 1946), the list of participants failed to in- 
clude Dr. Manfred Kraemer, F.A.C.P., Newark, N. J. Dr. Kraemer presented a 
paper at the meeting, entitled, “Malnutrition in American Prisoners.” 


Western New York Members Hold Regional Meeting 

Under the Governorship of Dr. Edward C. Reifenstein, Sr., a Regional Meeting 
of the American College of Physicians was held for members in Western New York, 
at Syracuse, October 16, 1946. The scientific program was as follows : 

1. The Treatment of Empj^ema of the Pleural Cavity by Penicillin Used Intra- 
pleurally. 

Paul C. Clark, M.D., F.A.C.P., Syracuse. 
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2. Hiatus Hernia. 

Henry H. Haft, ]\I.D., F.A.C.P., Syracuse. 

3. Certain Clinical and Patholog^ical Manifestations of Periarteritis Nodosa. 

J. Wintlirop Pennock, M.D., F.A.C.P., Syracuse. 

4. Clinical-Pathological Studies of Rheumatic Carditis. 

George H. Reifenstein, M.D., Syracuse. 

5. The Renal Mechanisms Involved in Stabilizing the Alkali Reserves of the 

Body. 

Robert F. Pitts, M.D., New York, N. Y. 

6. The Scope of Modern Psychiatry. 

John Romano, M.D., Rochester. 

7. Visual IManifestations of Digitalis Poisoning. 

David F. Gillette, M.D., Syracuse. 

8. Clinical-Pathological Conference. 

J. Howard Ferguson, Syracuse; Drs. William S. McCann, F.A.C.P., 
Rochester, and Nelson G. Russell, Sr., F.A.C.P., Buffalo, Discussors. 

An evening reception was followed by a dinner at the Onondaga Golf and Coun- 
try Club, at which Dr. Wardner D. Aycv, F.A.C.P., Syracuse, addressed the group on 
“Certain Phases of the History of Medicine, Based on the Wolf Portraits, College of 
I^Iedicine at Syracuse University.” 


Dr. Richard D. Kepner, F.A.C.P.. Honolulu, T. H., has been appointed consultant 
to the Secretary of War. 


Plans Under Way for Twenty-Eighth Annual Session 

The plans for the Twenty-Eighth Annual Session of tlie American College of 
Physicians, which will be held in Chicago, April 28-May 2, 1947, are now well under 
way. Dr. LeRoy H. Sloan, General Chairman, is now actively engaged in completing 
his Roster of Committees, which will include not only the Executive Committee to 
formulate the planning of the entire program of clinics and panel discussions, but also 
committees for tlie individual hospitals which will participate. Dr. Sloan and the 
members of the committee are most enthusiastic workers. They are determined that 
this shall be a most rewarding and memorable meeting. 

In anticipation of the largest attendance that the College has ever had at an An- 
nual Session, the Palmer House has been selected as headquarters, and arrangements 
have been made with numerous otlier hotels in order to reserve the maximum number 
of rooms that can be procured. A Committee of Physicians, well acquainted with the 
College Membership, will be named by Dr. Sloan to work in conjunction with the 
Chicago Convention Bureau on housing arrangements. This Committee will hold 
weekly conferences in order to make the best possible assignments of rooms to 
3-pplicants. 

Dr. David P. Barr, President, is now making preliminary arrangements concern- 
ing subjects and speakers for the Morning Lectures and General Sessions. 

Mr. E. R. Loveland, Executive Secretary, is engaged in laying out the floor plans 
for the Technical Exhibits, in which interest has been shown by a considerable number 
of outstanding pharmaceutical firms and supply houses, and reports that the business 
Arrangements for the meeting are now well along. 


Major General Shelley U. Marietta, (MC), USA, Ret’d., F.A.C.P., Washington, 
C., was elected to the position of President-Elect, and Dr. Louis Mark, F.A.C.P., 
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Columbus, Ohio, to that of Second Vice-President, of the American College of Chest 
Physicians, at the annual meeting of the College which took place at San Francisco 
in June. 


The employes of the San Francisco Department of Public Health recently pre- 
sented Dr. J. C. Geiger, F.A.C.P., with a beautiful scroll on the occasion of his 
fifteenth anniversary as Director of Public Health of the City and County of San 
Francisco. The citation refers to Dr. Geiger’s “untiring devotion to duty . . . lead- 
ership which has brought international attention to the efficiency and progressiveness 
of the San Francisco Department of Public Health . . .unusual and continuous per- 
sonal interest in the employes.” 


Captain Turville Presents Book, U. S. Naval Mobile Hospital Number Eight, 

TO THE College 

Captain William H. H. Turville, (MC), USN, F.A.C.P., has presented to the 
College a copy of the book delineating the development and history of the U. S. Naval 
Mobile Hospital Number Eight from the time of its commission, on August 12, 1942, 
until the date of his detachment as Commanding Officer of the hospital. May 17, 
1944. The hospital was located on Guadalcanal and the book contains many interest- 
ing illustrations and is a most interesting narrative of the organization, building and 
administration of one of the most important of these novel hospitals. It forms a valu- 
able addition to the College Archives because of the many intimate reports about not 
only Captain Turville but many other Fellows of the College who were connected 
with the Hospital. 


Dr. Donald T. Chamberlin, F.A.C.P., has now returned to Boston, is limiting his 
practice to diseases of the digestive system, and has a teaching connection Avith 
Harvard University and the Boston City Hospital. He is located at 422 Beacon St. 


Dr. Eugene P. Campbell, F.A.C.P., is Chief of the Field Party of the Brazil 
Division of Health and Sanitation of the Institute of Inter-American Affairs, and is 
at present stationed at Rio de Janeiro, Brazil. The Cooperative Public Health Pro- 
gram of the Governments of the United States of America and Brazil presented a 
series of 12 papers before the First Inter-American Medical Congress. 


Announcement has been made of the formation of a new committee of the Na- 
tional Research Council which will give advice to the Veterans Administration on 
medical problems. Dr. O. H. P. Pepper, F.A.C.P., Philadelphia, will act as Chair- 
man of the Committee; its members include the following Fellows of the College: 
Dr. Hugh J. Morgan, Nashville, Tenn. ; Dr. Francis J. Braceland, Rochester, Minn.; 
Dr. William C. Menninger, Topeka, Kans. ; Dr. C. P. Rhoads, New York; and Dr. 
J. Roscoe Miller, Chicago. 


The 98th Annual Meeting of the Medical Society of Virginia was held October 
14—16, 1946, at the Cavalier Hotel, Virginia Beach, with Dr. A. Brownley Hodges, 
F.A.C.P., Norfolk, as Chairman of the Committee on Arrangements. The program 
of the sessions disclosed the following members of the College to be participants. 
Dr. Walter B. Martin, F.A.C.P., Norfolk, delivered an address at the Monday evening 
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session and a paper on “Laboratory and Diagnostic Methods of Interest to the Gen- 
eral Practitioner” on Wednesday. Drs. Charles M. Caravati, F.A.C.P., and James 
M. MacMillan, (Associate), Richmond, presented a paper, entitled, “Gastroscopy; 
An Aid in the Diagnosis of Occult Hematemesis.” Dr. Oscar Swineford, Jr., 
F.A.C.P., University, was co-author of a paper, “The Coseasonal Treatment of Hay 
Fever,” which was discussed by Dr. J. Warrick Thomas, F.A.C.P., Richmond. Dr. 
Frank H. Redwood, F.A.C.P., Norfolk, discussed the “Present Status of Shock 
Therapy,” which' was presented by Dr. R. Finley Gayle, Jr., F.A.C.P., Richmond, co- 
author. Dr. Paul D. Camp, F.A.C.P., Richmond, was co-author of a report on the 
subject, “Severe and Fatal Rheumatic Fever with Pancarditis in Virginia.” Dr. 
Julian R. Beckwith, F.A.C.P., Clifton Forge, spoke on “Hypertensive Vascular Dis- 
ease: Its Evaluation and Management.” Participating in a symposium on general 
practice, Dr. Joseph R. Blalock, F.A.C.P., Marion, presented “Neuropsychiatry as 
It Relates to the General Practitioner.” Dr. George F. Lull, F.A.C.P., Chicago, de- 
livered an address at the Tuesday dinner session. 


Dr. Harry W. Shuman, F.A.C.P., Rock Island, 111., spoke before the lowa- 
Illinois Central District Medical Association at Moline, 111., September 12, 1946, on 
the subject, “Cardiac and Circulatory Changes in Hyperthyroidism.” 


Dr. Hobart A. Reimann, F.A.C.P., Professor of Medicine at Jefferson Medical 
College of Philadelphia, and Dr. William D. Stroud, F.A.C.P., Professor of Cardi- 
ology in the University of Pennsylvania Graduate School of Medicine, have been 
named as two of the 20 members of the National Medical and Scientific Advisory 
Council of the National Arthritis Research Foundation. This foundation has been 
organized recently to study the causes, cure and prevention of arthritis and related 
rheumatic diseases. The American College of Physicians appropriated $1,000 as a 
donation to the work. A special research center will be established in Hot Springs 
National Park, Ark. 

At a recent meeting to support the Foundation’s drive for funds. Dr. Thomas 
Parran, F.A.C.P., Surgeon General of the U. S. Public Health Service, estimated the 
cost of medical care of the 3,000,000 persons in the United States who suffer from 
arthritis and other rheumatic diseases to be of the order of $100,000,000 a year. 


Dr. Kern Becomes Professor of Medicine at Temple 

Dr. Richard A. Kern, F.A.C.P., Philadelphia, has been appointed to the positions 
of Professor and Head of the Department of Medicine in the Temple University 
School of Medicine, and Medical Director of the Temple University Hospital. Dr. 
Kern succeeds Dr. Charles L. Brown, who recently became Dean of the Hahnemann 
Medical College and Hospital of Philadelphia. 

Dr. Kern is a graduate of the University of Pennsylvania School of Medicine, 
class of 1914, and has since had a distinguished career in the faculty of that school as 
well as in the University’s Graduate School of Medicine, in each of which he held 
a Professorship of Clinical Medicine. Dr. Kern served in the Navy Medical Corps 
in both wars; during World War II, he served as the head of Naval Medical Re- 
serve Specialists Unit No. 9, which staffed tlie U.S.S. Solace, the only hospital ship 
in the Pacific during the early part of the war. In 1943 Dr. Kern was assigned to 
Admiral Halsey’s staff in the South Pacific, as Medical Consultant, and, from 1944 to 
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tlie end of 1945, he served as Chief of Medicine and Rehabilitation Officer at the 
U. S. Naval Hospital, Philadelphia, retiring from the Navy with tlie rank of Commo- 
dore.. Dr. Kern is presently serving as consultant to the Veterans Administration 
and as chief of its section for general medicine. 


Dr. Anthony Bassler, F.A.C.P., New York, has been elected President of the 
National Gastroenterological' Association, and Drs. Clarence J. Tidmarsh, F.A.C.P., 
Montreal, and Harry M. Eberhard, (Associate), Philadelphia, have been elected Vice 
Presidents. 


Dr. G. Nelson Furbeck, (Associate), of Mexico City, was released from active 
duty in the Army last January, and spent the first semester of this year at Tulane 
University of Louisiana, taking a postgraduate course in tropical medicine. He has 
now resumed practice at his old location, Gante 1, Mexico, D. F. 

While on active duty in the Army, during June, 1945, Dr. Furbeck was awarded 
the Bronze Star Medal, “for meritorious service in connection with military opera- 
tions against the enemy at Okinawa Shima, Nansei Shoto, during April, 1945. Dur- 
ing an early dawn shelling of the battalion and station by the enemy. Captain Furbeck, 
the battalion surgeon, was painfully wounded. Within a short period of time the 
aid station was filled with casualties evacuated from front line units. Disregarding 
his own wounds, he treated the wounded and arranged for their evacuation, although 
to do so he was forced to fight down successive waves of nausea caused by his own 
wounds. He remained on duty all day, steadfastly refusing to be evacuated until 
relief arrived and another surgeon could take over his duties. His unselfish devotion 
to duty and to the needs of the wounded was an inspiration to all who saw him in 
action and was accomplished in the highest traditions of the country he serves.” On 
November 9, 1945, Dr. Furbeck received further official commendation from Col. 
W. S. Winn, Commanding the Headquarters of the 105th infantry. 


Dr. Robin C. Buerki, F.A.C.P., Dean of the Graduate School of Medicine, and 
Director of Hospitals, of the University of Pennsylvania, Philadelphia, was one of 
three physicians who received appointment to the Federal Hospital Council. The 
Surgeon General of the U. S. Public Health Service, Dr. Thomas Parran, F.A.C.P., 
is ex officio Chairman of the Council which will have the responsibility for approv- 
ing the general regulations for the program of hospital survey's and construction 
authorized by the Hill-Burton bill. 


Dr. Robert J. Mearin, (Associate), New York, was recently commended by 
Admiral H. K. Hewitt, USN, for his activities as senior medical officer. Advanced 
Amphibious Training Base, Bizerte, Tunisia, October, 1944, to May, 1945. The cita- 
tion mentions the following outstanding services; “exceptional professional and ad- 
ministrative ability and energy in supervising medical activities . . . prompt analy- 
sis of the problems involved and the initiative which you displayed in instituting con- 
trol measures completely protected the United States Navy personnel of the . . . Base 
. . . from this dread disease (bubonic plague) . . . sound judgment and outstanding 
devotion to duty.” Dr. Mearin retired from the Medical Corps, USNR, in May, 
1946, with the rank of Lieutenant Commander. 


Dr. Samuel A. Levine, F.A.C.P., Boston, delivered the Walter Wile Hamburger 
Memorial Lecture of tire Institute of Medicine of Chicago, October 8, 1946. "Dr. 
Levine’s subject was “Treatment of Congestive Heart Failure.” 
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The 96th meeting of the Kentucky State Medical Association occurred September 
30-October 3, 1946, at Paducah. The program of speakers included the following: 

Dr. Rankin C. Blount, F.A.C.P., Lexington, "Pathogenesis and Treatment of 
Essential Hypertension.” 

Dr. Thomas M. Marks, F.A.C.P., Lexington, “What Benefit if Any Does Pro- 
stigmine Offer to Cerebral Palsy?” 

Dr. William K. Keller, F.A.C.P., Louisville, “Psychiatry for the General Prac- 
titioner.” 

Dr. Samuel A. Overstreet, F.A.C.P., Louisville, “More Stately Mansions.” 


Dr. Maurice A. Shillington, F.A.C.P., Glendive, has become President of the 
Montana State Medical Association. 


Dr. J. Franklin Waddill, F.A.C.P., Norfolk, Va., has been awarded the Army 
Commendation Ribbon. The citation states that tlie award was made for “outstanding 
and meritorious service as Chief of the Medical Service, Station Hospital, Fort Eustis, 
Virginia, from September 1942 to June 1944. Colonel (then Lieutenant Colonel) 
Waddill’s administration of the medical service, his teaching program and especially 
the establishment of a heat disease program helped to maintain a high standard of 
medical attainment. His persistent adherence to the principles involved in his line of 
endeavor prevailed to tlie end that its value to the military service is fully recognized. 
His efforts have brought great credit to himself, have been of inestimable value to 
the command and have contributed much to the advancement of medicine in the field 
of heat disease, meningitis, cardiovascular disease and pneumonia.” 


Drs. George S. Lull, F.A.C.P., Chicago, and Frank B. Queen, F.A.C.P., Port- 
land, were listed as speakers in the program of the 72nd meeting of the Oregon State 
Medical Society, which took place at Gearhart, September 26-28, 1946. Dr. Lull’s 
topic was “Activities of Organized Medicine.” Dr. Queen discussed “Some Current 
Problems in Cancer.” 


The following Fellows of the College participated as speakers at the 105th meet- 
ing of the State Medical Society of Wisconsin, Milwaukee, October 7-9, 1946: 

Dr. M. Herbert Barker, Chicago, “Infectious Hepatitis.” 

Dr. Paul D. White, Boston, “The Most Important Therapeutic Measures in the 
Treatment of Hypertensive Heart Disease.” 

Dr. Wesley W. Spink, Minneapolis, “Antibiotics.” 

Dr. J. Arthur Myers, Minneapolis, “The Physician and Tuberculosis.” 

Dr. Carl V. Moore, St. Louis, “Use of Folic Acid in Treatment of Macrocytic 
Anemias.” 


The American Academy of Allergy will hold its annual convention at Hotel 
Pennsylvania, New York City, November 25 to 27, inclusive. All physicians interested 
in allergic problems are cordially invited to attend the sessions as guests of the 
Academy without payment of registration fee. The program has been arranged tp 
cover a wide variety of conditions where allergic factors may be important. Papers 
will be presented dealing with the latest methods of diagnosis and treatment as well as 
the results of investigation and research. Advance copies of the program may be ob- 
tained by writing to the Chairman on Arrangements, Dr. Horace S. Baldwin, 136 East 
64th Street, New York City, prior to November 10. 
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The a. C. P. Autumn Program of Postgraduate Courses 

Four of the College courses on the Autumn, 1946 schedule have now been con- 
cluded, namely, No. 1, Internal Medicine, at the University of Pittsburgh; No. 2, 
Psychosomatic Medicine, at the University of Colorado; No. 3, Internal Medicine, at 
the University of Oregon; No. 4, Clinical Neurology, at the Jefferson Medical College, 
Philadelphia. 

Courses Nos. 1, 2 and 4 were all oversubscribed. Course No. 3, Internal Medi- 
cine, at the University of Oregon, one of the fine courses on the College program, had 
a relatively small registration because of the lateness in publishing the detailed out- 
line, due to difficulties in the director’s office. It is regretted that so fine a course 
could not have been more widely publicized and taken advantage of by a larger number 
of College members and other interested physicians. 

Course No. 1 deserves special comment. It was given under the direction of 
Dr. R. R. Snowden, F.A.C.P., during the first two weeks of September. Dr. Snow- 
den was assisted by physicians from virtually every hospital in the Pittsburgh area. 
A Regional Meeting of the College for Western Pennsylvania was held on September 
11, and the program made a part of the course. The Regional Meeting was concluded 
by a dinner in the evening at the Pittsburgh Athletic Association and was addressed 
by Dr. George Morris Piersol, Secretary General, and by Dr. Edward L. Bortz, Chair- 
man of the College Committee on Postgraduate Courses, both of Philadelphia. All 
members of the class and of the faculty were invited as guests to the Regional Meet- 
ing. This was the first time the College has given a course in Pittsburgh. A report 
from the Director indicates his satisfaction with the interest shown by the attending 
class. The Executive Officers of the College have received several spontaneous letters 
from physicians who took this course, expressing their appreciation in the highest 
terms. 

The matriculation fees were used to defray local expenses, entertainment, travel- 
ing expenses of guest speakers, and for the purchase of a microfilm projector and 
microfilmed books which were presented to the Presbyterian Hospital where much of 
the course was conducted. The Presbyterian Hospital will use this apparatus and 
books for patients who cannot otherwise read, the films being projected on the ceiling 
above the patient’s bed. The gift was made in appreciation for the great efforts put 
forth by the hospital in making this Postgraduate Course a success. 

Courses Yet to Be Concluded 

No. 5 — Clinical Medicine from the Hematologic Viewpoint, Ohio State University 
College of Medicine, Columbus, Ohio; Dr. Charles A. Doan, F.A.C.P., Di- 
rector ; October 21-26, 1946. 

This course has been registered to its full capacity, 75. 

No. 6 — Internal Medicine, Gallinger Municipal Hospital, Washington, D. C. ; Dr. 
Wallace M. Yater, F.A.C.P,, Director; October 21-November 1, 1946. 

This course has a large registration but is not filled to the maximum 
capacity of 100. 

No. 7 — Allergy, Roosevelt Hospital, New York, N. Y. ; Dr. Robert A. Cooke, 
F.A.C.P., Director; November 4-9, 1946. 

This course has an adequate registration but can still accommodate a 
few additional registrants. 

No. 8 — Recent Advances in the Diagnosis and Treatment of Cardiovascular Disease, 
Massachusetts General Hospital, Boston, Mass. ; Dr. Paul D. White, 
F.A.C.P., Director; November 4—9, 1946. 

Although the detailed outline of this course was not published in tlie 
Postgraduate Bulletin due to the absence of the Director in Europe, the 
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course has been oversubscribed by an exceedingly large number. Many 
of those who cannot be accommodated this year have requested that 
their names be placed on the waiting list for the next time it is repeated. 
No. 9— Gastro-entcrolog\q University of Chicago School of Medicine, Chicago, 111.; 
Dr. Walter Lincoln Palmer, F.A.C.P., Director; November 11-15, 1946. 
This course has been registered to its capacity of 85. 

No. 10 — Selected Problems in Internal Medicine, Western Reserve University, Cleve- 
land, Ohio; Dr. Joseph M. Hayman, Jr., F.A.C.P., Director; November 
18-23, 1946. 

Altliough this course is new on the College program, it has a very 
adequate registration. There may be a limited number of vacancies 
available. 

No. 11 — Internal Medicine, Royal Victoria Hospital, Montreal. Que. ; Dr. J. C. 
Meakins, F.A.C.P., Director; November 25-December 6, 1946. 

It is anticipated that this course will be filled to the capacity of 60, al- 
though a few vacancies exist. 

No. 12 — Bacterial Chemotherapy, Washington University School of Aledicine, St. 
Louis, Mo.; Dr. W. Barry Wood, Jr., F.A.C.P., Director; December 2-7, 
T946. 

■ This a limited course, restricted to 20. Twelve have registered at the 
time of preparation of this report. 

No. 13 — Cardiology, University of Michigan Medical School, Ann Arbor, Mich. ; Dr. 
Frank N. Wilson, F.A.C.P., Director; December 2-7, 1946. 

This course has been greatly oversubscribed but it is hoped that tire 
Director will repeat the course during 1947 and thus accommodate many 
members who are on the waiting list. 


. ■ The Spring, 1947 Schedule 

In tlie next issue of this journal we hope to be ready tp announce the complete 
outline of courses to be offered by the College during the winter and spring of 1947. 
Tentatively under consideration are the following : 

Arthritis and Allied Conditions 
(Probably at the Mayo Clinic) 

Cardiovascular Disease, Dr. Bruce Logue, F.A.C.P., Director 

Emory University School of Medicine, Atlanta, Ga., during March 
Cardiovascular Disease, Dr. J. Roscoe Miller, F.A.C.P., Director 
Northwestern University, Chicago, 111. ; April 21-26, 1947 
Cardiovascular Disease, Dr. Thomas M. McMillan, F.A.C.P., Director 
Philadelphia General Hospital, Philadelphia, Pa. 

Cardiovascular Disease, Dr. Arthur M. Master, F.A.C.P., Director 
Mt. Sinai Hospital, New York City 
Diseases of the Chest, Dr. J. Burns Amberson, F.A.C.P., Director 
Bellevue Hospital, New York City 
Gastro-Enterology, Dr. Henry L. Bockus, F.A.C.P., Director 
Graduate Hospital, Philadelphia, Pa. 

General Medicine, Dr. James E. Paullin, F.A.C.P., Director 
Emory University, Atlanta, Ga. 

Internal Medicine, with Emphasis Upon Nutrition and Metabolism, Dr. 
M. a. Blankenhorn, F.A.C.P., Director 
Cincinnati General Hospital, Cincinnati, Ohio 
Intern-al Medicine 

Massachusetts General Hospital, Boston, Mass. 
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Neuropsychiatry, Dr. Hans Reese, F,A.C.P., Director 

University of Wisconsin, Madison, Wis. ; or Dr, Roland P. Mackay, F.A.C.P., 
Director 

University of Illinois, Chicago, 111.; or Dr. Edward A. Strecker, F.A.C.P., 
Director 

Institute of the Pennsylvania Hospital, Philadelphia, Pa. 

Mechanics of Disease, Dr. George W. Thorn, F.A.C.P., Director 
Peter Bent Brigham Hospital, Boston, Mass. 

Peripheral Vascular Disease, Dr. E. V. Allen, F.A.C.P., Director 
Mayo Foundation, Rochester, Minn. 

Physical Medicine, Dr. George Morris Piersol, F.A.C.P., Director 
University of Pennsylvania, Philadelphia, Pa. 

Psychosomatic Medicine, Dr. Franklin G. Ebaugh, F.A.C.P., Director 
University of Colorado, Denver, Colo. 

Tissue Growth and Tumors, Dr. Stanley Reiinann, F.A.C.P., and Dr. E. L. 
Bortz, F.A.C.P., Directors 
Lankenau Hospital, Philadelphia, Pa. 

The Advisory Committee on Postgraduate Courses will also consider additional 
courses in Internal Medicine and other allied specialties. The above suggestions are 
purely tentative. Watch these columns- for developments. 
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OBITUARIES 

DR. EDWARD GODFREY HUBER 

Dr. Edward Godfrey Huber, E.A.C.P., Waban, Mass., Professor of 
Public Health Practice at Harvard University, died July 23, 1946, aged 64 
years. He was born in Menomonie, Wisconsin, and spent the greater part 
of his career in studying and advancing the public health. His experience 
was a varied one following his graduation from the University of Michigan 
in 1905. He served with distinction in the Army Medical Corps of. the 
United States from 1908 to 1935, when he retired to devote his entire time 
to public health. He l)ecame Epidemiologist in the Division of Tubercu- 
losis of the IMassachusetts Department of Public Health and a member of 
the Harvard Staff in 1935, and at the time of his death he was Associate 
Dean of the School of Public Health at Harvard and Professor of Public 
Health Practice. 

Dr. Huber was an efficient organizer and administrator as well as a 
teacher. He had a keen interest in music, gardening and sports. His 
passing will be a great loss to his friends and associates and to all those who 
are concerned with the advancement of public health. 

He is survived by his wife, Mrs. Frances IMadison Huber and a daugh- 
ter, Miss Lucille. Huber. 

Chester S. Keefer, M.D., F.A.C.P., 

Governor for Massachusetts 

DR. WILLIAM MASTIN SCOTT 

Dr. William Mastin Scott, F.A.C.P., Shreveport, Louisiana, died of 
coronary artery occlusion on July 21, 1946. He is survived by his widow, 
Mrs. Margaret Sewall Scott ; two sons, and three daughters. 

Dr. Scott was born in Mobile, Alabama, June 21, 1900. He received 
his M.D. degree from Tulane University in 1923, and served his interneship 
at the Highland Sanitarium in Shreveport. Following three years of gen- 
eral practice at Elm Grove, Louisiana, he moved to Shreveport and entered 
the field of internal medicine. As the years- passed he came to occupy a 
prominent place among the leading internists of Louisiana, and both per- 
sonally and professionally was held in high regard by his colleagues. 

Dr. Scott became an Associate of the College in 1938, and was ad- 
vanced to Fellowship in 1941. He was a regular attendant at the annual 
sessions of the College. He was active in the aflfairs of his Parish and State 
medical societies, and regularly attended the meetings of the Southern Medi- 
cal Association, the American Medical Association, and the American Heart 
Association. A busy practice did not prevent faithful fulfillment of his 
duties as Visiting Physician to the Shreveport Charity Hospital. 

Edgar Hull, M.D., F.A.C.P., 

Governor for Louisiana 
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CAPT. EBEN ELLIOTT SMITH 

Capt. Eben Elliott Smith, F.A.C.P., who retired from active service in 
the regular Navy of the United States on October 18, 1945, died June 16, 
1946, after a service in the Navy of 28 years. 

Capt. Smith was born in -Dillsboro, Indiana, July 12, 1891. He re- 
ceived his B.S. degree from Moores Hill College, and his medical degree 
from Johns Hopkins University School of Medicine in 1917. He went di- 
rectly into the Navy following medical school graduation, but at various 
times pursued postgraduate work at Rockefeller Institute, the U. S. Naval 
Medical School, the Mayo Clinic and New York Postgraduate Medical 
School. He had served on the faculty of the U. S. Naval Medical School, 
as Editor of the U. S. Naval Medical Bulletin and as officer in charge of the 
Division of Publications of the Bureau of Medicine and Surgery. His vari- 
ous assignments while in the Navy carried him over the world. He had 
been especially interested in medical editing, aviation medicine and pathol- 
ogy. He had been a Fellow of the American College of Physicians since 
1927. 

DR. JOHN DANIEL THOMAS 

John Daniel Thomas, M.D., F.A.C.P., Washington, D. C., died July 15, 
1946. 

He was Emeritus Professor of Physical Medicine at Georgetown Uni- 
versity School of Medicine and had practiced medicine in Washington for 
50 years. He was a Life Member and Past President of the Medical 
Society of the District of Columbia. 

Dr. Thomas was born in Northampton County, Virginia, August 13, 
1868. He received his A.B. degree from Hampden-Sydney College in 
1889, and his M.D. degree from the University of Virginia in 1892. He 
served an internship and residency at Gouverneur’s Hospital, New York 
City, 1892-94. He did postgraduate work at the New York Postgraduate 
Hospital, and in Vienna. He served in the Spanish-American War, and 
was a Captain in the Medical Corps during World War I. He was on the 
medical staff of Emergency Hospital and the Washington Home for In- 
curables, visiting physician at Garfield and Georgetown Hospitals, and con- 
sulting physician at Mount Alto Hospital. He had been a consultant in 
Internal Medicine to the Diagnostic Center of the Veterans Administration, 
also to the Glenn Dale Sanatorium. He was Professor of Physical Medi- 
cine at Georgetown University School of Medicine for many years, becom- 
ing Professor Emeritus in 1924. 

Dr. Thomas had been very active in the Medical Society of the District 
of Columbia, was a Fellow of the American Medical Association, a member 
of the Medical Society of Virginia, the Clinico-Pathological Society and the 
Metropolitan Club. He had been a Fellow of the American College of 
Physicians since 1924. 
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DR. GRANT SAMUEL BARNHART 

Dr. Grant Samuel Barnliart, F.A.C.P., Washington, D. C., died re- 
cently. He was born in Lock Haven, Pa., September 11, 1868, went to 
Washington as a young man, receiving his medical degree from the old Co- 
lumbian University in 1904. Pie jjracticed continuously in Washington 
since that time. For many years he was on the staff of the Washington 
Tubercular Dispensary. He was a member of the Medical Society of the 
District of Columbia, a Fellow of the American Medical Association, a Past 
President of the Washington Medical and Surgical Society, a charter mem- 
ber of the George Washington University Medical Society and the Wash- 
ington Civitan Club. He had been a Fellow of the American College of 
Physicians since 1932. He was a 32nd degree Scottish Rite Mason and held 
many high offices in that organization. He was also affiliated with the 
Washington Board of Trade, Phi Sigma Kappa Fraternity and the Con- 
gressional Country Club. 

DR. LOUIS VINCENT McGOYERN 

Louis Vincent McGovern, M.D., F.A.C.P., of Brooklyn, N, Y., was born 
in New York City, November 28, 1874. Pie received bis premedical train- 
ing at St. Francis Xavier’s College, and was graduated from the University 
of Bellevue Medical College in 1902. Dr. McGovern died in Wyckoff 
Heights Hospital on April 29, 1946, at the age of 71 of hemiplegia. He 
was at one time lecturer on Diseases of the Lungs at the Long Island 
City College of Medicine; former Visiting Physician at St. Catherine’s 
Hospital; also on the staff of Kings County Hospital. He was the author 
of several published papers, and a Fellow of the American College of Physi- 
cians since 1927. He had been certified by the American Board of Internal 
Medicine and was a member of the Kings County Medical Society. 

Asa L. Lincoln, M.D., F.A.C.E., 

Governor for Eastern New York 

DR. CLARK ANSON WILCOX 

Dr. Clark Anson Wilcox, F.A.C.P., of Wichita Falls, Texas, died on 
April 4, 1946, of aplastic anemia. 

Dr. Wilcox was born in Scottsville, N. Y., February 7, 1890. He re- 
ceived his pre-medical training at the University of Michigan prior to ob- 
taining his medical degree from the New York Medical College and Flower 
Hospital in New York City, where he graduated in 1916. He then served 
an internship at the Lying-In and Flower Hospital in New York, later hav- 
ing postgraduate work at Henry Ford Hospital, the Army Medical School, 
Cornell Medical College and Mayo Clinic. At one time Dr. Wilcox was 
assistant professor of chemistry and assistant roentgenologist at the New 
York Homeopathic Medical College. He served from 1920 to 1922 on the 
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faculty of the Army Medical School and the Army Dental School in Wash- 
ington, D. C. ■ 

During World War I, Dr. Wilcox was commissioned first lieutenant in 
the Medical Reserve Corps of the U. S. Army, later accepting the commis- 
sion of captain in the Medical Corps of the U. S. Army, from which he re- 
signed to enter civilian practice in Wichita Falls, Texas. From 1923 until 
his death, he was radiologist with the Wichita Falls Clinic and Clinic- 
Hospital. He was a member of the American Medical Association, the 
Texas State Medical Association and the Wichita County Medical Society 
and served as vice president of the latter. He was a past president of the 
Texas Radiological Society'. Dr. Wilcox was also a member of the North- 
west Texas District Medical Association, the Radiological Society of North 
America, diplomate of the American Board of Radiology, and Fellow of the 
American College of Physicians since 1938. He was the author of numer- 
ous published papers. 

Dr. Wilcox is survived by his widow, two daughters and a grandson. 
An earnest and conscientious physician, he will be missed by all with whom 
he came in contact. 

M. D. Levy, M.D., F.A.C.P., 

Governor for Texas 

DR. BENJAMIN B. FOSTER 

Dr. Benjamin B. Foster, F.A.C.P., died at his home in Portland, Maine, 
on May 8, 1946. 

Dr. Foster was born in Portland on October 7, 1881. He attended the 
local public schools and the Vermont Episcopal Institute. He studied medi- 
cine at the Jefferson Medical College at Philadelphia and the College of 
Physicians and Surgeons at Boston, receiving his medical degree in the latter 
institution in 1906. He served an interneship at the Boston City and Emer- 
gency Hospital and the Vanderbilt Clinic in New York City. He did spe- 
cial postgraduate work at the Vanderbilt Clinic in dermatology and syphilol- 
ogy. Dr. Foster’s practice was confined to dermatology. In 1918 he or- 
ganized the first clinic in Maine for the treatment of syphilis at the Maine 
Eye and Ear' Infirmary ; he had direct charge of this clinic until the begin- 
ning of his last illness in March of 1945. He was also Chief of the Depart- 
ment of Dermatology and Syphilology at the Maine General Hospital, until 
his retirement in 1945. For many years he conducted a weekly clinic in 
Dermatolog}^ at the Edward Mason Dispensary. 

Dr. Foster became a Fellow of the American College of Physicians in 
1930. He was also a member of the Portland Medical Club,’ the Cumber- 
land County Medical Society, the Maine Medical Association, the Aegis 
Club, the Alpha Kappa Kappa Fraternity, and the New England Dermato- 
logical Society. 

E. H. Drake, M.D., F.A.C.P., 

♦ Governor for Maine 
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DR. -LEON JUDAH SOLWAY 

Dr. Leon Judah Solway, M.D., F.A.C.P., Toronto, Ontario, died De- 
cember 14, 1945, his death not. having been reported to 'the College until 
September, 1946. 

Dr. Solway was born in Russia in 1885. He received his B.A. degree 
from the University of Toronto in 1907, and his M.B. degree from the same 
institution in 1909. He did postgraduate work in London, England, and 
had practiced for many years in Ontario. He was at one time assistant in 
Medicine at the University of Toronto, and on the staff of the Toronto Gen- 
eral and the Toronto Western Hospitals. For the last several years he had 
been physician-in-chief. Mount Sinai Hospital. 

Dr. Solway rvas a diplomate of the American Board of Internal Medi- 
cine, a member of the Toronto Academy of Medicine, the Ontario Medical 
Association, the Canadian Medical Association, and the American Heart 
Association. He had been a Fellow of the American College of Physicians 
since 1939, and a member of the Royal College of Physicians of London 
since 1922. 


DR. WARD J. MacNEAL 

Born at Fulton, Michigan, February 17, 1881 ; died in New York City, 
August 16, 1946. 

Thursday, August 16, began as all days began for Dr. MacNeal within 
recent years. After breakfast he walked slowly to the Hospital. Having 
arrived at the laboratory, he gave his first attention to the routine work of 
the Hospital, saw some patients on the wards and on the private corridor 
who suffered from endocarditis or blood stream infections, reviewed the 
progress of the research on rheumatic fever that had arrived at a satisfactory • 
conclusion, and finally dictated and signed a number of letters. It had been 
a pleasant and profitable morning’s work, for the research on rheumatic fever 
after many years of discouragement at long last was drawing to a close in a 
highly satisfactory manner. 

Leaving word that he would return at two o’clock, he walked home for 
lunch and his customary rest period. His wife had an unimpoi'tant social 
engagement and left happily to keep it as soon as the meal was completed. 
Soon after 2 ;00 p.m. the laboratory staff became worried at his failure to 
keep his appointment and after a suitable interval sent a messenger to his 
apartment. With the help of the house superintendent an entrance was 
effected. Dr. MacNeal had quietly died in his sleep. And so came to an end 
a typical day which was crowded with useful work and which might well 
be cited as typifying all the days of his adult life. 

In December, 1918, Dr. MacNeal returned from nearly two .years of 
service overseas with the United States Army in France to find his oldest 
son dying of bacterial endocarditis. It would appear that he made a pledge 
fo himself to find at least some of the answers to the problem of bacterial 
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endocarditis and rheumatic fever. He made many and various approaches 
to these problems through succeeding years; the answer to bacterial endo- 
carditis was successfully completed in the late thirties. It was not, however, 
until May of 1946 that he was able to announce the 'isolation of a virus from 
the blood stream of a child suffering from acute rheumatic fever that was 
capable of producing non-bacterial endocarditis in inoculated animals. This 
finding was duplicated in the following months in a number of cases of rheu- 
matic fever. Personally he was wholly convinced that he had isolated the 
etiological factor causing rheumatic fever. It should be added, however, that 
Dr. MacNeal fully recognized the fact that there was still much work to be 
completed before the proof was all in hand for a positive announcement. 
Nevertheless it seems probable that his main task was completed except for 
the final publication which, after all, could be safely left in other hands, and 
so, having kept faith with his son, he quietly died. 

Dr. MacNeal received his A.B. degree from the University of Michigan 
in 1901, his Ph.D. degree in 1904, his M.D. degree in 1905; in 1939 the 
University awarded him the honorary degree of Doctor of Science. He 
served as Fellow and instructor in bacteriology and histology at the Univer- 
sity of Michigan (1901-06), instructor in anatomy and bacteriology at the 
University of West Virginia (1906-07), assistant professor of bacteriology 
at the University of Illinois (1907-11), and finally in 1912 became professor 
of pathology and bacteriology at the New York Post-Graduate Medical 
School and Hospital — a post he held for thirty-four years. For a time he 
was the medical adviser to the Josiah Macy Jr. Foundation. In the first 
World War he was on active duty in France, entering the Medical Corp as a 
Captain and receiving promotion to Major. His war service included a tour 
of duty with the American Trench Fever Commission, and he was for more 
than a year in command of the Central Laboratory at Dijon. His interest 
continued after the war, and he attained the rank of Colonel in the Medical 
Reserve Corp. It was only factors of personal health that kept him from 
active service in the second World War. 

During his thirty-five years of active service at the New York Post- 
Graduate Medical School and Hospital, he served on the Board of Directors 
for three years (1921-24) and was vice chairman of the Medical Board for 
a number of years. His main task, however, at the Hospital was to find 
time outside routine duties to do research work. This meant a careful 
budgeting of his time and a complete lack of holidays or periods of relaxation. 
He did find time to do much of the investigation and the editorial work of 
the Thompson Pellagra Commission. The histological structure of the 
spleen engaged his interest, and the resulting publications became authorita- 
tive. Bacteriophages in his skilled hands became an effective agent before 
the days of the sulfa drugs and a valuable adjunct in treatment after their 
introduction. However, the problems of bacterial endocarditis and rheu- 
matic fever were his chief recurring interests and will perhaps bring to his 
name enduring fame. 
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Dr. MacNeal was the author of “Studies in Nutrition” and the editor of 
the second edition of “Microdrganisms.” He was a valued member of many 
medical societies — his County, State and national associations, American 
College of Chest Physicians, New York Pathological Society, New York 
Academy of Medicine, Society of Experimental Biology and Medicine, So- 
ciety of American Bacteriologists, American Society for Cancer Research 
and the American Association of Pathology and Bacteriolog}\ Pie was a 
diploniate of the American Board of Internal Medicine, and had been a Fel- 
low of the American College of Physicians since 1924. He had served as 
president of the New York Pathological Society and of the American Asso- 
ciation for Cancer Research. 

It can be written of Dr. MacNeal that lionorary distinctions had for him 
little meaning unless they could be made to serve a useful and enlightening 
purpose. His outspoken honesty of opinion and his sense of duty were 
sometimes painful, if admirable, virtues to those who loved him most. He 
was a loyal friend and onl}' with the greatest reluctance believed ill of those 
to whom he had once given his trust and confidence. He had a fine sense 
of humor, though it is to be feared that too few took time to find it out. Plis 
feeling of the importance of the job of living and a lack of convivial habits 
did not contribute to an easy acquaintance or set the stage for a passing 
moment of good fellowship. Probably the most satisfying moment in his 
life was that when he was able to assure himself with certainty that he had 
driven an entering wedge into the obscure story of rheumatic fever. The 
essentials of a task, set many years earlier, completed, it was not only typical 
but fitting that he should lay aside the burden of life. Those of us who 
knew Ward MacNeal best can hardly envisage him without an honest job on 
his mind and heart. 

Marshall Carleton Pease, M.D., F.A.C.P. 

DR. HYMAN I. SPECTOR 

Hyman I. Spector, born July 15, 1894; died July 6, 1946. Associate 
Professor of Medicine, St. Louis University School of Medicine. Fellow 
of the American College of Physicians since 1938. 

The death of Dr. Spector brought to -a close an unusually useful life. 
Hr. Spector, during the course of twenty years, had taught many students 
who remember him with gratitude and who mourn his passing. He was 
exceptionally well endowed as a teacher, was devoted to his duties and dis- 
played a background of high character which everyone felt and appreciated. 

In his particular field of diseases of the chest, he attained national promi- 
iience. He published actively and was a zealous worker for the special or- 
ganizations in his field. He was one of those teachers it is unusual to have 

^ a medical school, but above all he was a sincere, honest and devoted 
Doctor. 
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Among the positions he held were: Past president, Mississippi Valley 
Conference on Tuberculosis; formerly vice president, St. Louis Tuberculosis 
Society, and chairman of the Committee on Industrial Health of the Missouri 
State Medical Association ; chief, medical section, St. Louis Health Depart- 
ment from 1934 to 1943 ; at various times affiliated with Firmin Desloge 
Hospital, Mount St. Rose Tuberculosis Sanatorium, St. Mary’s Hospital 
Koch Hospital, Jewish Hospital, and chest consultant, U. S. Marine Hos- 
pital, Kirkwood, Mo. ; Fellow and former Regent, American College of Chest 
Physicians; member, Trudeau Society, American Public Health Association, 
and others ; author of several published papers. 

Ralph Kinsella, M.D., F.A.C.P., , 
Governor for Missouri. 

DR. ISAAC HALL MANNING 

Dr. Isaac Hall Manning, F.A.C.P., of Chapel Hill, North Carolina, was 
born in Pittsboro, North Carolina, September 14, 1866. He obtained his 
pre-medical training at the University of North Carolina; graduated in medi- 
cine from the Long Island College Hospital, Brooklyn, N. Y., 1897. He 
did postgraduate work at the University of Chicago and at Harvard Medical 
School. 

Dr. Manning was Professor of Physiology at the University of North 
Carolina from 1901 to 1939. He was Dean of the School of Medicine from 
1905 to 1933. He was Professor Emeritus of Physiology from 1939 to 
1946. 

Dr. Manning had been President of the Medical Society of North Caro- 
lina in 1933, President of the Hospital Savings Association of North 
Carolina, from the time of its organization in 1935 until 1942, when he 
became Chairman of the Board of Medical Directors. He was a member 
of the American Medical Association, a Fellow of the American College of 
Physicians since 1930. In 1940 the Alumni Association of the University 
of North Carolina School of Medicine honored him by presenting a portrait 
of him to the University. He died on February 12, 1946. 

DR. ALANSON FILER BORT MORRIS 

Dr. Alanson Filer Bort Morris, of Pittsburgh, Pa., an Associate of the 
College, died on February 6, 1946, in St. Stephen’s School. Dr. Morris 
was an Associate of the College by virtue of membership in the old American 
Congress on Internal Medicine, which Avas merged Avith the College in 1926. 
He Avas born in 1868 and received his medical degree from the University 
of Pittsburgh School of Medicine in 1896. He served during World War I 
in the Medical Corps of the U. S. Army and Avas a Lieutenant Colonel -in the 
Medical Reserve Corps thereafter. At one time he Avas first Vice President 
of the Allegheny’^ County Medical Society^ His death. was due to coronary 
occlusion. 
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OBSERVATIONS ON AMEBIASIS IN AMERICAN 
TROOPS STATIONED IN INDIA 

By Gerald Klatskin, M.D., New Haven, Connecticut 

Amebiasis proved to be a serious problem in American troops stationed 
in India. Despite the institution of stringent sanitary control measures the 
incidence of infection with E. histolytica remained high and was responsible 
•for a considerable loss of man-power through disability and hospitalization. 

The clinical aspects of the disease were of great interest to medical of- 
ficers. Although most of us had been well indoctrinated in the principles of 
recognition'and control of the disease, few of us were prepared for its protean 
manifestations and many errors were made until we had become sufficiently 
conscious of the disease and familiar with its behavior. 

Current literature and military directives led us to believe that therapy 
was a simple matter and that excellent results were to be expected, but experi- 
ence with symptomatic and parasitologic relapses made it clear that the re- 
sults of treatment left much to be desired. 

The following report is based on observations made on 748 cases of 
amebiasis. Two hundred and eighteen of these were admitted to the U. S, 
Army Hospital in Calcutta during the period May 1943 through June 1944. 
The remaining 530 were admitted to the U. S. Army Hospital at Panagarh 
from July 1944 to February 1945. 

Clinical Manifestations 

Intestinal Amebiasis. This diagnosis was adopted for all cases exhibit- 
ing E, histolytica in the stools. Since few cases had dysenteric symptoms, 
the term amebic dysentery was deemed inappropriate. The diagnosis 
carrier-state, E. histolytica,. was not used because so many asymptomatic 
cases, discovered in routine surveys, when questioned carefully gave a his- 
tory of intermittent diarrhea in the past. Moreover, it implied that the 

* Received for publication March 1, 1946. 

From the Department of Internal Medicine, Yale University School of Medicine, 
ormerly Chief of Medical Service, Schick General Hospital, Clinton, Iowa. 
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parasite was non-pathogenic for the host, a concept open to serious doubt. 
Of the 748 cases, 735 had intestinal amebiasis. The remaining 13 had 
hepatic amebiasis without E. histolytica in the stools. 

In reviewing these cases it was difficult to classify them as asymptomatic, 
acute and chronic, since there had been no unanimity of opinion regarding 
the precise meaning of these qualifying terms and since so much depended on 
the accuracy of the past history. An analysis of 162 cases, in whom a careful 
and detailed history had been recorded, revealed that 84 per cent had recur- 
rent bouts of diarrhea of varying severity and duration. In most cases these 
were mild to moderate in severity and of relatively short duration, usually 
two days to a week. There were no cases of continuous diarrhea over a 
long period of time. Two per cent of the cases had an acute dysentery of 
fairly rapid onset with blood and mucus in the stools and tenesmus. The 
remaining 14 per cent had no gastrointestinal symptoms. Much significance 
cannot be attached to the relative incidence of these asymptomatic cases, since 
their number was dependent on the extent to which routine stool surveys 
were done. 

Diarrhea was the outstanding symptom in nearly all cases. Alternation 
of constipation and diarrhea was common, especially in the more chronic 
form of the disease. 

As a rule the stools were mushy in consistency, bulky, foul-smelling and 
few in number. Commonly, the first stool occurred immediately after break- 
fast, was more watery than the others and was associated with urgency. In 
cases with an acute onset or an acute exacerbation the stools were watery, 
small in volume and numerous, and were indistinguishable from those seen in 
bacillary dysentery or acute enteritis. The stools usually contained a mod- 
erate amount of mucus but no gross blood or pus. Microscopically, a few 
red blood cells and an occasional leukocyte could be demonstrated. Gross 
blood was seen in the more acute forms of the disease. Several cases were 
admitted because of intermittent rectal bleeding without diarrhea. Their 
stools contained E. histolytica, but no ulcerations could be demonstrated on 
sigmoidoscopic examination. Since antiamebic therapy appeared to effect 
a cure, it was assumed that specific ulcers were present higher up. 

Pus, usually demonstrable only by microscopic examination, was seen in 
many of the acute exacerbations and was interpreted as indicating a com- 
plicating bacillary infection, even when Shigella and Salmonella could not 
be cultured. Administration of sulfaguanidine almost invariably effected 
prompt, although incomplete, relief of symptoms. 

Mild crampy pains, especially in the lower abdomen, were very cornmon. 

In addition, many patients had vague digestive complaints suggestive of 
peptic ulcer or gall bladder disease. At times these symptoms dominated 
the clinical picture, but almost invariably a history of intermittent diarrhea 
could be obtained. 

Slight afternoon elevations of temperature were often noted, but only 
.rarely did they give rise to symptoms. The patients with acute dysentery 
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had moderate degrees of fever, but when the fever was high it almost invari- 
ably indicated a complication — amebic hepatitis, bacillary dysentery or 
malaria. 

Headache, general malaise, lassitude, fatigability, weight loss, and other 
constitutional symptoms, often attributed to amebic infection," were so com- 
mon in troops stationed in this area for any length of time, it was our opinion 
they bore no relation to the disease. Moreover, eradication of the parasite 
rarely had any effect on these symptoms. 

Dr. Krishnan, of the All-India Institute, called our attention to the asso- 
ciation of urticaria and amebiasis, which is well recognized in India but which 
is rarely mentioned in text books® or in the literature.'* We saw a good 
many patients with urticaria in whom E. histolytica were demonstrated. 
Forty per cent of the urticarias seen in the Calcutta hospital fell into this 
group.® They presented several interesting features. None of the patients 
gave a history of allergic manifestations in the past or had a familial history 
of allergy. The rash was usually extensive and was often associated with 
angioneurotic edema. Diarrhea was a frequent accompanying symptom. 
Although the rash tended to recur despite intensive epinephrine therapy and 
dietary restriction, eradication of E. histolytica by specific chemotherapy 
almost always effected complete and permanent cure. Napier® is of the 
opinion that these allergic phenomena are indicative of absorption of allergens 
through amebic ulcerations. The colonic symptoms were very mild in most 
cases and completely lacking in others, so that the presence of extensive 
ulceration was unlikely. Moreover, allergic phenomena were not seen in 
cases with extensive ulceration of the colon due to other causes, so that it is 
reasonable to suppose that, when they occurred in amebiasis, they were 
indicative of sensitization to E. histolytica or its by-products, rather than to 
absorption of allergens from the bowel contents. 

Many cases exhibited slight to moderate tenderness and thickening of 
the colon, especially in the region of the cecum and the sigmoid. The re- 
mainder of the physical examination usually revealed nothing of note. 

Hepatic Amebiasis. Sixty-nine of our cases had amebiasis of the liver. ' 
A detailed analysis of these cases has already been reported elsewhere,® so 
that our findings will be summarized briefly. 

The cases fell into the following four groups which had distinctive 
clinical features : 


Acute abscess 7 cases 

Acute hepatitis. 16 cases 

Subacute hepatitis 32 cases 

Chronic hepatitis Ajcases 


The abscess cases were characterized by liver pain, high fever, leuko- 
cytosis and a definite mass in the liver demonstrable either by palpation or 
by roentgen examination. Cough and abnormal pulmonary findings were 
common. The acute hepatitis cases were very similar, but no mass could be 
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demonstrated in the liver, the fever was less marked, pulmonary symptoms 
and findings were less common and the leukocyte count was lower. 

The subacute hepatitis cases had enlarged tender livers, but only half of 
them complained of liver pain. Fever was inconstant and when present was 
low grade in character and intermittent. Pulmonary findings and leukocy- 
tosis were infrequent. Diarrhea was common and was often the outstanding 
complaint. 

In contrast to the other groups, in which symptoms were usually present 
for less than 10 days, the chronic hepatitis cases were admitted with liver 
■pain of long duration, ranging from two to 12 months. The symptoms and 
findings were otherwise similar to those in the subacute hepatitis group. 

Pain, the outstanding symptom in all four groups, had a number of dis- 
tinctive features, which, when carefully analyzed, usually indicated the liver 
and excluded other structures above and below the diaphragm as its source. 
These were very important in differential diagnosis. The pain was usually 
localized beneath the right costal margin or in the right lower chest. It was 
aching in character, was aggravated by inspiration, cough, change in position 
and jarring, and frequently radiated to the chest, shoulder, and lumbar 
region. Compression tenderness of the right lower chest proved to be a very 
valuable diagnostic sign. Although not considered pathognomonic of 
hepatic amebiasis, it was an important confirmatory finding and in a few in- 
stances made early diagnosis possible in the absence of other signs. 

Although only 13 per cent of these cases had a definite history of intes- 
tinal amebiasis in the past, 63 per cent had had intermittent diarrhea sug- 
gestive of the disease, and 80 per cent were found to have E. histolytica in 
the stools on admission to the hospital. 

Early diagnosis, extremely important in prognosis, depended chiefly on a 
careful analysis of the symptoms and physical findings. Roentgen and 
laboratory examinations yielded helpful collateral evidence, but were rarely 
diagnostic. Confirmation usually rested on the prompt specific response to 
emetine therapy. More direct confirmation requires the demonstration of 
E. histolytica in the liver, which is possible only in the later stages of the 
disease when an abscess has developed. Even then the parasite may be dif- 
ficult to find, and it necessitates aspiration of the liver, a procedure not with- 
out danger and one found to be unnecessary in early cases. 

All cases were treated with emetine alone and 68 of the 69 were cured. 
The remaining case was greatly improved but failed to meet the rigid 
criteria of cure laid down. It was our opinion that most cases of hepatic 
amebiasis could be cured without aspiration if recognized early and treated 
with sufficient emetine. 

Amebic Appendicitis. Amebic ulceration of the cecum^ frequently gives 
rise to symptoms suggesting appendicitis.^’ ^ ^n our experience, pain in the 
right lower quadrant was common, but a history of intermittent diarrhea and 
the finding of a slightly tender, thickened cecum without signs of peritoneal 
irritation, fever or leukocytosis usually suggested the true nature of the dis- 
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ease, and the demonstration of E. histolytica in the stools confirmed it. 
Emetine and carbarsone therapy usually effected a prompt cure. 

We also saw a number of patients with the classical symptoms and physi- 
cal findings of acute appendicitis who had E. histolytica in the stools. At 
operation the appendix showed inflammation, varying in degree from acute 
catarrh to acute suppuration with gangrene. On section, a few showed typi- 
cal amebic ulcerations but many more exhibited motile trophozoites of E. 
histolytica in scrapings from the lumen. At the Panagarh hospital, where 
all appendices removed at operation were examined for amebae, one-third 
were found to harbor E. histolytica.^ 

These findings raise several interesting questions. Were these all 
amebic appendicitis or were we dealing with simple acute appendicitis com- 
plicating intestinal amebiasis? Were there any distinctive clinical features 
of amebiq appendicitis, and was appendectomy justified in the face of known 
intestinal amebiasis? 

Obviously, those with appendices exhibiting typical ulcerations and 
trophozoites had amebic appendicitis. It is difficult, however, to assess the 
role of the ameba in producing acute appendicitis in those without ulceration. 
Although the amebae could have been passive inhabitants from the cecum, 
the presence of the trophozoite form suggests that the parasite had actually 
invaded the mucosa. Unfortunately, histologic sections were not available 
to establish this point. It seems probable, however, that if microscopic 
amebic ulcerations were present they were not primarily responsible for the 
acute inflammation, but opened avenues for secondary bacterial infection. 

The clinical course and findings in these cases were identical with those 
in non-amebic acute appendicitis, but a history of amebiasis, intermittent 
diarrhea or recurrent bouts of right lower quadrant pain suggested the cor- 
rect diagnosis. In those with active diarrhea, E. histolytica were usually 
found in the stools preoperatively. In others they were demonstrated post- 
operatively. 

Many authorities believe that surgical intervention is contraindicated in 
intestinal amebiasis with the appendicitis s)mdrome, unless emetine therapy 
fails, and that appendectomy may lead to disastrous results.^ Operation 
is obviously unnecessary when the symptoms are due to amebic ulceration 
of the cecum, and it has been amply demonstrated that the post-operative 
mortality is high when the process is acute. 

In our experience, limited largely to mild and moderate intestinal 
amebiasis, the symptoms referable to the cecum could usually be differentiated 
from those of acute appendicitis. When the classical signs and symptoms 
of acute appendicitis were present, however, they usually increased under 
emetine and carbarsone therapy and appendectomy had to be performed. A 
surprising number of patients developed acute appendicitis in the hospital 
while under treatment for intestinal amebiasis. At operation the cecum 
was often slightly thickened and inflamed, but the appendix was almost in- 
variably the site of acute inflammation and obviously the seat of the trouble. 
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The post-operative course of our patients was uneventful, and we saw none 
of the complication^ seen in cases with acute amebic dysentery which had 
been mistakenly operated on for appendicitis. All our cases were started 
on emetine and carbarsone as soon as E. histolytica were demonstrated, 
which may, in part, account for our good results. 

Other Forms of Amebiasis. One patient had an amebic ulceration of the 
skin. He was admitted with mild diarrhea and a painful ulcer of the 
perianal skin about 2 cm. in diameter. Trophozoites of E. histolytica were 
recovered from scrapings of the base of the ulcer and from the stools. The 
ulcer had previously been treated with a number of local medications without 
effect. It healed rapidly under emetine and carbarsone therapy. 

Another patient had a most unusual complication — an amebic ulceration 
of the gall bladder. He was admitted with high fever, pain in the right upper 
quadrant and diarrhea. On examination he was found to have an enlarged 
tender liver, leukocytosis and E. histolytica in the stools. A diagnosis of 
acute amebic hepatitis was made and emetine therapy instituted. The fol- 
lowing day routine malaria smears were found to be positive for P. vivax 
and quinine therapy was started. Despite this treatment the patient’s con- 
dition grew worse. Pain and fever increased, the white blood cell count 
rose and he developed signs of peritoneal irritation over the gall bladder 
area. A diagnosis of acute cholecystitis or perforating amebic abscess was 
made and surgical exploration recommended. At operation a large acutely 
inflamed gall bladder, distended with pus, was removed. The liver was 
enlarged and engorged, but there was no evidence of abscess. On opening 
the gall bladder a deep punched-out ulcer was seen in the fundus. Scrapings 
from the base revealed actively motile trophozoites of E. histolytica. Un- 
fortunately, reports on the culture of the pus and the histologic sections are 
not available. The post-operative course was stormy, but the patient ulti- 
mately recovered on emetine therapy. It seems probable that this patient 
had both acute amebic cholecystitis and acute amebic hepatitis, complicated by 
malaria. 

A number of presumable cured cases of intestinal amebiasis returned to 
the hospital with a recurrence of diarrhea and cramps. Repeated stool ex- 
aminations failed to demonstrate E. histolytica. Proctoscopic examination 
disclosed no mucosal changes, and roentgen studies of the colon Avere nega- 
tive. A therapeutic trial of emetine, carbarsone and retention enemas of 
chiniofon cured about 10 per cent of these patients. A few of the patients 
were apparently cured following a prolonged course of sulfaguanidine in high 
dosage, but the remainder resisted all therapeutic measures and had to be 
eA’’acuated to the Zone of the Interior Avith a diagnosis of post-amebic 
colitis.” 

Rappaport ® has recently studied a group of resistant chronic diarrheas, 
which were initiated by amebic or bacillary dysentery, and made the interest- 
ing observation that many of them had had allergic manifestations in the 
past and exhibited sensitivity to food allergens, especially milk, chocolate 
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and wheat. Removal of these items from the diet resulted in prompt and 
permanent cure of the diarrhea and cramps. Most of these patients had 
previously been treated by a variety of methods without relief. After a 
symptom-free interval of several weeks a tube was introduced into the 
stomach and, without the patient’s knowledge, the offending food was in- 
jected. This invariably resulted in a recurrence of symptoms. There seems 
little doubt, then, that post-amebic colitis is due to the development of food 
allergy in some instances. 


Diagnostic Methods 

Stool Examination. Gross inspection of the stools was of little help. 
Diagnosis depended on the demonstration of E. histolytica cysts or tropho- 
zoites microscopically. In our experience, the most reliable and rapid tech- 
nic was the examination of the second, fourth and sixth stools passed after 
a large saline purge, one ounce of magnesium sulfate crystals in a glass of 
water. Occasionally patients required a larger dose. The purge was 
omitted when active diarrhea was present. The stools were collected in 
pasteboard sputum cups and examined within 15 minutes. A thin saline 
suspension of each specimen was examined unstained. Whenever possible 
a fleck of mucus or blood was used in preparing the suspension. In most 
cases typical actively motile trophozoites of E. histolytica were demonstrated 
in one of the three specimens. When they were not, suspensions stained 
with dilute iodine solution were examined for cysts. In a few cases concen- 
tration methods were employed, but they were time-consuming and rarely 
demonstrated cysts when the first three direct smears were negative. When 
the first series of stools failed to reveal cysts or trophozoites, a second purge 
was administered after an interval of three or four days. It was a curious 
fact, confirmed repeatedly, that following a purge, trophozoites could not be 
demonstrated again for several days. 

The only cellular elements seen were a few red blood cells and an occa- 
sional leukocyte. When the latter were present in any numbers, it was 
assumed that secondary bacterial infection was present, although pathogenic 
bacilli were rarely recovered on culture. Charcot-Leyden crystals were 
extremely rare. 

Proctoscopy. Proctoscopic examination was, for a time, carried out in 
all cases of suspected amebiasis at Panagarh, but was abandoned as a routine 
procedure because it was time-consuming and added so little information. 
Not more than one-third of the cases exhibited mucosal changes, and in many 
these were not sufficiently characteristic to warrant a diagnosis of amebiasis. 
Direct smears from the mucosa were frequently positive for E. histolytica, 
but only rarely were they positive when the three purged stools were negative. 
Proctoscopy was useful in excluding other conditions when symptoms re- 
sisted specific treatment, and in following the progress of the more chronic 
forms of the disease with ulceration requiring local therapy. 
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Roentgen Examination. Barium enemas were done in a number of cases 
of intestinal amebiasis. Significant changes were rarely found and the pro- 
cedure was considered of value only in excluding non-amebic lesions when 
symptoms failed to respond to specific therapy. 

Roentgen examination of the lungs and diaphragm was of limited value 
in the diagnosis of early amebiasis of the liver. The diagnostic clianges in 
the diaphragm occur only in the more advanced stages of the disease and 
are not seen when the liver is enlarged chiefly anteriorly and inferiorly.’^^ 
Thirty-one per cent of our cases of hepatic amebiasis showed changes in the 
diaphragm — minor degrees of elevation, flattening and limitation of motion 
— ^but only one case had a localized bulge. Thirty-three per cent exhibited 
pulmonary changes at the right base, chiefly increased markings and hazi- 
ness, and one case had a slight pleural eflfusion. These findings often sug- 
gested early pneumonia, the one condition most difficult to differentiate from 
acute amebic hepatitis and abscess, so that the roentgenograms were often 
misleading. 

Roentgen-ray examination of the abdomen was of no value in determin- 
ing liver size. In a group of 14 cases with easily palpable enlarged tender 
livers, roentgenograms demonstrated enlargement in only four. 

Blood Studies.. The white blood cell count was usually normal in in- 
testinal amebiasis. Slight leukoc 3 ^osis occurred in the acute form of the 
disease, but when it was much over 10,000. it invariably indicated a com- 
plication — usually amebiasis of the liver or bacillary dysentery. The average 
count in acute amebic abscess of the liver was 15,964 and in acute amebic 
hepatitis 12,215. Characteristically in these two conditions the relative 
polymorphonuclear count was only slightly increased. It averaged 83 per 
cent in the former and 72 per cent in the latter. This point was of con- 
siderable aid in differential diagnosis, as first pointed out by Rogers.^® 

Significant eosinophilia was rare, even in those complicated by urticaria. 
There were no anemias that could be attributed to amebiasis.. 

The sedimentation rate was elevated in 81 per cent of the cases with 
hepatic amebiasis and was found to be of great value in following the course 
of treatment. It remained elevated long after the other signs of activity had 
subsided and was an indication for further emetine therapy, for, when this 
was neglected relapse usually occurred. The sedimentation rate was rarely 
elevated in intestinal amebiasis, although it was noted that following the 
first few injections of emetine it occasionally rose slightly above normal. 

Treatment 

The results of treatment are difficult to evaluate in a disease like amebiasis 
which undergoes spontaneous remissions and in which it is almost impossible 
to differentiate between relapses and reinfections. It is even more difficult 
to compare the results of any two investigators since the disease varies so 
much in different parts of the world, since there are no standard criteria of 
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cure, and since so much depends on the length of the follow-up period, the 
skill of the microscopist and the number and technic of stool examinations. 

The Role of Emetine. When emetine was introduced in the therapy of 
amebiasis,^® it was hailed as a specific curative agent. Its dramatic effect in 
relieving the symptoms of amebic dysentery has been amply confirmed, but 
experience has indicated it frequently fails to cure.^^ Moreover, serious 
toxic reactions to the drug have been described. As a result, the role of 
emetine therapy in intestinal amebiasis has undergone a change. Current 
opinion limits its use to the control of symptoms and favors the newer iodine 
and arsenic compounds for eradication of the parasite.^* Some workers have 
abandoned emetine completely and rely on the iodine compounds alone. , 

There is good reason to question the wisdom of relegating emetine 
therapy to the secondary role it now plays. The prompt and complete cure 
of amebiasis of the liver “ proves beyond doubt that under certain circum- 
stances emetine is capable of eradicating E. histolytica. Moreover, re- 
markably good results have been reported in intestinal amebiasis when large 
doses of emetine have been employed.^® No doubt the fear of toxic effects 
has limited the dose of the drug used and accounts in part for the poor 
results obtained. It must be conceded, however, that even when large doses 
of emetine are employed there will be some failures. 

The reasons for these failures are worthy of consideration. Since it is 
the cyst form of E. histolytica which persists, it has been suggested that 
failures are due to emetine’s inability to destroy cysts.^^’ This explanation 
is not acceptable. Cysts are non-pathogenic to the host, and there is no 
evidence that there are free-living trophozoites capable of producing cysts 
without invading the mucosa. The failure of cysts to disappear from the 
stools must indicate that emetine has failed to destroy all the trophozoites of 
E. histolytica in the tissues. 

Manson-Bahr is of the opinion that the trophozoites become emetine- 
resistant.^® This view is supported by in vitro experiments on E. histolytica 
cultures, which, by gradual adaptation to increasing strengths of emetine 
solution, can be made to thrive in lethal concentrations.®" Yet, Manson- 
Bahr’s own work on the effectiveness of oral emetine-bismuth-iodide in 
resistant cases seems to contradict this theory. 

The ability of emetine to destroy amebae more thoroughly in the liver 
than in the intestine may be related to differences in their circulation. In 
the liver, with its rich blood supply, amebicidal concentrations are readily 
attained and diffused with safe doses of emetine, but they may ,not be in 
chronically ulcerated areas in the intestinal mucosa in which the circulation 
has been impeded by fibrosis and inflammatory exudate. If this were true, 
larger doses of emetine ought to be effective. Chopra and Ghosh’s work 
lends support to this view. They found that a high cure rate could be at- 
tained with 12 to 15 grains of emetine, but that doses of less than nine grains 
almost invariably- resulted in relapses. 

It seems clear, then, that emetine is an effective amebicidal agent, but that 
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in intestinal amebiasis the dose required for cure may fall into the toxic 
range. The problem, then, is whether emetine should be supplemented with 
amebicidal drugs or replaced by them. 

Results of Treatment. Circumstances beyond our control made it im- 
possible to conduct any long term experiments, but conditions were such in 
the Panagarh area that reliable, although admittedly incomplete, data could 
be gathered on the effectiveness of treatment. The organizations in this 
area were in fixed installations and had few changes in personnel during the 
period of this study. Most of them had dispensaries equipped to do stool 
examinations, and their medical officers were alert to the problem of 
amebiasis. Patients leaving the hospital following treatment were advised 
to report any recurrence of gastrointestinal symptoms to their medical of- 
ficers, and were usually returned promptly for observation and treatment. 
At some stations routine follow-up stool examinations were done at 
monthly intervals. This was especially true of food handlers. 

This study, based solely on hospital cases, affords fairly accurate data 
on the symptomatic but not on the parasitologic relapse rate, so that our cure 
rates are not strictly comparable to those of others who have checked the 
stools of their subjects routinely over long periods. Nevertheless, this 
type of study is well suited to a comparison of the results of treatment by 
various methods in large groups of patients. 

Two groups were studied. The first, consisting of 355 successive cases 
of intestinal amebiasis, was treated in accordance with the principles laid 
down in a War Department circular on tropical diseases.^^ Asymptomatic 
cases were given carbarsone, 0.25 gm. three times daily for one week and 
discharged from the hospital if three normally passed stools were negative 
for E. histolytica. They then took Diodoquin, 0.63 gm. t.i.d., or chiniofon, 
0.6 to 1.0 gm. t.i.d., for one week on a duty status. Symptomatic cases were 
given the same treatment plus enough emetine to control the symptoms, 
rarely more than four grains. Retention enemas of carbarsone or chiniofon 
were seldom used except in patients with tenesmus or demonstrable ulcers 
in the lower colon. The relapse rate on this regime was 9.6 per cent. 

In an effort to cut down on the relapse rate, a second group of 162 suc- 
cessive cases was treated by a new regime which included the routine use 
of a minimum of six grains of emetine, the more extensive use of chiniofon 
and carbarsone retention enemas and the adoption of more rigid criteria 
of cure. As a result the relapse rate was lowered to 5.6 per cent. 

The basic course of treatment given to all patients, irrespective of symp- 
toms, included injections of emetine, one grain daily for six days, and car- 
barsone, 0.25 gm. t.i.d., for one week, given concurrently. Following the 
last injection of emetine a purge was administered and three stools examined 
as outlined above. If these were negative the patient was discharged from 
the hospital and given Diodoquin, 0.63 gm. t.i.d., for one week on an am- 
bulatory basis. 

If the stools were positive or if symptoms persisted, the patient was 
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retained in the hospital and given a course of Diodoquin plus nightly reten- 
tion enemas of 2 per cent chiniofon, usually 5 of 200 c.c. each. Those 
with symptoms also received additional emetine until they subsided or until 
a total of 12 grains had been given. At the end of the second week’s treat- 
ment the stools were reexamined after a purge. If they were negative for E. 
histolytica the patient was discharged from the hospital and given vioform, 
0.25 gm. t.i.d., for one week on an ambulatory basis. 

If the stools were positive or if symptoms persisted, the patient was re- 
tained and given a course of vioform and five nightly retention enemas of 
1 per cent carbarsone in sodium bicarbonate solution. The stools were 
cliecked for amebae at the end of the week, and, if negative, the patient was 
discharged and given another course of oral carbarsone to be taken on an 
ambulatory status. 

Only one patient required a fourth week of treatment before his stools 
became negative. One hundred thirty-three cases had negative stools at the 
end of the first week, 24 at the end of the second, and four at the end of the 
third week. 

The following is a tabulation of the treatment employed : 


Emetine 

(a) 6 grains 119 cases 

(b) 7 to 12 grains 43 cases 

Carbarsone 160 cases 

Diodoquin 156 cases 

Vioform 25 cases 

Chiniofon 2 cases 

Retention enemas 

(a) chiniofon 30 cases 

(b) carbarsone 9 cases 


An attempt was made to study the nine relapses that occurred -in this 
group of 162 cases, but the number was too small to demonstrate any sig- 
nificant relationship between relapse and the severity or duration of the dis- 
ease before treatment or the amount of treatment it took to render the stools 
negative for E. histolytica. 

The change in treatment, including the routine use of emetine, apparently 
effected a reduction in the relapse rate from 9,6 to 5.6 per cent. The sig- 
nificance of this improvement is still open to question, since the average 
period of observation for the first group was five months and for the second 
only 2.5 months. Nevertheless, there were other observations that appeared 
to confirm the impression that the routine use of emetine improved the end 
results of treatment. Many of the patients in the first group continued to 
experience gastrointestinal symptoms after treatment, but were not included 
as relapses, because E. histolytica could not be demonstrated in the stools.' 
This was especially true of a large number of patients who had taken repeated 
courses of carbarsone and Diodoquin on an ambulatory status before coming 
to the hospital for treatment. Moreover, the only cases requiring evacuation 
to the Zone of the Interior because of the post-amebic colitis syndrome came 
from the group which had not received errietine routinely. 
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Obviously, more long range studies are needed to prove that the routine 
use of emetine improves the end results of carbarsone and Diodoquin therapy, 
but there are theoretical reasons for believing that it does, and the present 
study offers suggestive confirmation. 

Hepatic Amebiasis. The dose of emetine required to cure hepatic amebi- 
asis was dependent on the stage of the disease.® Acute abscesses required 
an average of 21.9 grains, acute hepatitis 14.4 grains, subacute hepatitis 11.2 
grains and chronic hepatitis 12.4 grains. The largest dose used was 27 
grains, the smallest, six grains. 

The criteria of cure adopted were: (1) complete absence of pain and 
fever, (2) absence of liver enlargement, (3) absence of subcostal and com- 
pression tenderness, and (4) normal leukocyte count and sedimentation rate. 

Treatment consisted of 12 grains of emetine given over a 15 day period, 
one grain daily intramuscularly, with a three-day rest period after the sixth 
or ninth dose, depending on the patient’s reaction to the drug. Most patients 
tolerated nine grains well, but a few complained of weakness or exhibited a 
fall in blood pressure after six grains. Following a three-day rest period, 
they were able to complete the 12 grain course with no ill effects. 

The first course of emetine was followed by a two-week rest period, at the 
end of which emetine therapy was resumed. Courses of six grains each were 
then alternated with two-week rest periods until the criteria of cure were met. 

The two-week rest period proved to be sufficiently long to prevent the 
cumulative toxic effects of the drug. In a few of the more acute cases the 
second and third courses of emetine were given at 8 or 10 day intervals with 
no untoward effects. 

This treatment was supplemented with alternating courses of Diodoquin 
and carbarsone to eradicate the associated intestinal amebiasis, presumed to 
be present in all cases. Diodoquin was usually given first to avoid the pos- 
sible toxic effects of arsenic on the liver, although none was seen in the few 
cases in which carbarsone was given first. 

Toxicity. The cumulative toxic effects of emetine are well known. 
Among these may be mentioned disorders of the gastrointestinal tract, the 
cardiovascular system and the neuromuscular system. Their occurrence is 
dependent on the total dose employed, the route of administration, the dura- 
tion of rest periods, the preexistence of cardiovascular or renal disease and 
individual susceptibility to the drug. 

The reports of death following therapy warrant a healthy respect 

for emetine, but the dangers attending its use have been exaggerated. 
Armed with a Imowledge of the early toxic effects and the necessity for a 
few simple precautions, the clinician may employ this useful drug in moderate 
to large doses with safety. Most fatalities have followed the continued ad- 
ministration of large doses of emetine after the early signs of toxicity had 
appeared. 

In our experience with over 500 cases treated with emetine, only one 
serious complication occurred. In that case, a young nurse with acute 
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amebic hepatitis, the ward officer failed to follow the treatment ' schedule 
outlined above and, as a result, the patient incurred a severe myocarditis, 
which was still evident both clinically and by electrocardiography one year 
later. 

All patients on emetine were kept at strict bed rest. The blood pressure 
was determined twice a day and the pulse rate every four hours. The 
patients were carefully questioned daily about toxic effects, an important 
precaution, since patients frequently fail to report what to them are insignifi- 
cant s}Tnptoms. 

The intramuscular route of administration was used exclusively, because 
of the reported greater toxicity of the intravenous route.^®'"® Almost all 
patients had pain and tenderness at the site of injection, but only rarely were 
there any signs of local inflammation. The pain presented a number of 
interesting features. In a few individuals it was noted almost immediately 
after injection and disappeared in a few hours, but in the others the pain did 
not appear until a day or two later. Then, in addition to local tenderness, 
there was poorly localized, constant aching of the injected muscle, or more 
commonly, of all the surrounding muscles. The aching and tenderness 
usually lasted for several days to a week after treatment was stopped. An- 
other interesting observation was that when emetine was injected into a 
number of sites, pain and tenderness did not occur in all of them. Sometimes 
it was possible to give as many as six injections into the same site with very 
little pain, while a single injection into the contralateral muscle caused severe 
. pain which lasted for as long as two weeks. Emetine was never discontinued 
because of pain, but new sites of injection were chosen. 

The appearance of mild diarrhea, or a slight increase if it was already 
present, was fairly common after five or six injections. It usually disap- 
peared during the three-day rest period after the sixth or ninth emetine, and 
did not recur when emetine injections were resumed. In general, emetine 
was given in the face of mild diarrhea, but was stopped if it appeared to be 
increasing or if it was associated with other signs of toxicity. 

Occasional patients exhibited a fall in blood pressure, rarely more than 
15 or 20 mm. of mercury, which usually occurred between the sixth and 
ninth doses. This was taken as an indication for a three-day rest period, at 
the end of which emetine therapy was resumed with no ill effects. If the 
blood pressure failed to return to normal, which occurred only rarely, 
emetine therapy was discontinued. In several patients, whose blood pres- 
sures were low before treatment and who were debilitated, the daily dose of 
emetine was reduced to one-half or two-thirds of a grain. In our amebic 
hepatitis cases, who received the largest total doses, no significant changes 
in blood pressure were noted late in therapy. 

Inconstant tachycardia, rarely more than 90 per minute, occurred in many 
patients. It did not appear to be regularly associated with changes in blood 
pressure and was not considered an indication for stopping emetine. In 
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the patient who developed myocarditis, there was persistent marked tachy- 
cardia with extrasystoles. 

Unfortunately, electrocardiograms were not available as a routine pro- 
cedure, so that we have no data on most of these patients. However, we 
have recently been carrying on a detailed study of emetine toxicity with 
frequent electrocardiograms, and find that minor myocardial changes are 
common with the dosage employed in this series^ but that they are reversible 
and quickly return to normal when emetine is discontinued. Furthermore, 
it appears from this investigation that the rest periods recommended in our 
high-dose schedule afford an ample margin of safety. Obviously if electro- 
cardiograms are available they should be employed before and during the 
course of therapy. 

With the exception of the case of myocarditis, none of our patients had 
cardiac complaints, and the physical examination of the heart remained nor- 
mal throughout treatment. 

A few patients on the high-dose schedule complained of generalized weak- 
ness which appeared to be unrelated to changes in blood pressure or pulse 
rate, and which was not associated with demonstrable muscular weakness 
or other signs of neuritis. When weakness was more than minimal in de- 
gree, emetine was discontinued for a few days with prompt return to normal. 
In our recent work with large doses of emetine, several patients have de- 
veloped muscle pain and tenderness associated with muscular weakness, 
especially in the calves, neck and forearms. The symptoms and physical 
findings were identical with those said to occur in emetine-neuritis,®® but we 
were never able to demonstrate reflex changes, sensory disturbances or mus- 
cular atrophy. It was our impression that these were examples of emetine- 
myositis. This problem is being investigated further. 

In summary, then, only one serious complication of emetine therapy 
occurred in over 500 cases. Of the milder toxic manifestations, mild diar- 
rhea, transient tachycardia and a slight fall in blood pressure were fairly 
common, while generalized weakness occurred occasionally, especially after 
large doses. The persistence of any of these symptoms for more than one 
day was an indication for discontinuing emetine therapy, but it could be 
resumed after an appropriate interval without ill effects. 

No significant toxic effects of carbarsone, Diodoquin or vioform were 
noted. Chiniofon invariably induced diarrhea when the recommended dose 
of 1.0 gm. t.i.d. was given. Very few patients could tolerate more than 0.8 
gm. 

Summary 

1. Observations on the clinical manifestations and treatment of 748 cases 
of amebiasis, seen in American troops stationed in India, have been sum- 
marized. 

2. The outstanding clinical features of intestinal amebiasis were mild to 
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moderate, intermittent diarrhea, often accompanied by other gastrointestinal 
symptoms, but rarely associated with anj^ constitutional reaction. 

3. Amebiasis was a common cause of urticaria and angioneurotic edema 
in India. 

4. Amebiasis of the liver was a common complication, and varied in 
severity from an acute abscess to a low grade chronic hepatitis. Emetine 
alone cured 68 of the 69 cases. 

5. The relation of appendicitis to amebiasis was discussed. In some 
cases appendicitis appeared to be^due directly to the ameba, while in others 
it appeared probable that the ameba had played a secondary role in opening 
avenues for bacterial infection. 

6. The simplest and most reliable diagnostic procedure in our experience 
was the demonstration of the trophozoites of E. histolytica in fresh stools 
passed after a large saline purge. 

7. Evidence was presented which suggests that the routine administration 
of moderate doses of emetine improved the end results of treatment with 
chiniofon, carbarsone and Diodoquin. 

8. Serious toxic reactions were rare, even with large doses of emetine, 
when the patient was kept at bed rest and observed carefully. Treatment 
was stopped when the early signs of toxicity appeared, but was resumed after 
an appropriate rest period. 
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THE MANAGEMENT OF AMEBIASIS =''• 


By Michael M. KARL.f M.D,, St. Louis, Missouri, and 
Fred R. Sloan, Lt. Col., M.C. 

The return of thousands of American troops from remote regions of 
the world where amebic dysentery is highly endemic makes it imperative 
that physicians throughout the United States acquaint themselves with the 
problems that arise in the diagnosis and treatment of this disease. To what 
proportions this menace might rise is indicated by the statistical reports from 
the comparatively small India-Burma Theater. Surveys of American troops 
in the Calcutta area reveal an incidence of amebiasis of 23 per cent.’^ In 
Myitkyina, Burma, 18.3 per cent of the troops were found to have the para- 
sites in their stools.” When it is recalled that at the cessation of hostilities, 
there were nearly a quarter of a million soldiers in this theater, the number 
of potentially infested soldiers returning from this one small sector becomes 
significant. 

To aid in this problem, we present some of the experiences in the diag- 
nosis, treatment, and general management of amebiasis, as encountered in a 
large general hospital in Burma. Owing to the fact that the military situa- 
tion prevented some of these patients from returning for periodic follow-up 
examinations and because others were followed for only three to five months, 
it is apparent that these observations can hardly be presented as a carefully 
controlled scientific study. 

Clinical Material 

Three hundred and sixty cases of amebiasis were studied for this report 
from among those admitted to the 18th General Hospital at Myitkyina, 
Burma'. Most of these patients had been in this area for only a short time, 
which led us to believe that, in general, we were dealing with infections of 
relatively short duration. This may account for the mildness of symptoms, 
the lack of complications, and the generally good response to therapy. 

History and Symptoms 

Of the 360 patients, 140 denied all symptoms even when questioned spe- 
cifically for them. Table 1 presents graphically the symptoms elicited from 
the other 220 patients. Twenty-one of these patients have a history of 
previously proved amebiasis. Only 120 of the symptomatic patients were ill 
enough to seek admittance to the hospital. The remaining 100 who gave 
a history of symptoms and the 140 non-symptomatic patients were hospital- 

* Received for publication March 21, 1946. 

t Instructor in Clinical Medicine, Washington University School of Medicine, St. Louis, 
Missouri. 
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ized after routine stool examinations revealed the presence of E. histolytica. 
Sixty-eight per cent of the symptomatic patients gave histories of less than 
one month’s duration. 

Abdominal pain varied considerably in location and severity. Frequently 
it was generalized, as found in any type of diarrhea. At other times, it was 


Table I 


Symptoms Elicited in 220 Cases of Amebic Dysentery 


Abdominal pain. . . 

Diarrhea 

Dyspepsia 

Anorexia and malaise. . . 

Recent weight loss 

Fever 

Nausea and vomiting. . 
Bloody stools 


210 

184 

112 

105 

51 

33 

19 

12 


95.4% 

83.6 
50.9 

47.7 
23.2 
15.0 

8.6 

5.4 


localized over some portion of the colon. For example, six cases were ad- 
mitted as “appendicitis suspects.” Another more common syndrome en- 
countered in this group simulated that of peptic ulcer. So protean were the 
manifestations of amebiasis that any patient with gastrointestinal symptoms 
became a potential suspect. 

Diarrhea varied from intermittent mushy stools to the severe fulminating 
variety seen in bacillary dysentery. That only 12 patients gave histories of 
bloody stools is qualified by the fact that the pit type latrine used in this area 
precluded proper inspection. 


Physical Examination 

The findings on physical examination are summarized in table 2. 

Table II 

Physical Findings in 360 Cases of Amebiasis 

Colonic tenderness _ 225 

Compression or percussion tenderness over liver. . . 54 

Enlarged tender liver . 29 

Enlarged non-tender liver .... . . . . . 2 

Liver abscess ...... -1 

Frequently no objective signs whatsoever were found. Only 33 soldiers 
had fever, but this was at times as high as 104° F. Concurrent bacillary in- 
fections in these patients were ruled out by negative stool cultures and 
dramatic response to anti-amebic therapy. Tenderness over some portion 
of the colon was a frequent physical finding, not only in the symptomatic but 
even in the asymptomatic group. At other times, the cecum or sigmoid were 
spastic and readily palpable. Compression or percussion tenderness over the 
liver was often present, even when there was no demonstrable hepatic en- 
largement. Since the majority of these cases were acute and apparently of 
short duration, weight loss could hardly be expected to be a common finding. 


62.5% 

15.0 

8.1 

0.6 

0.3 
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Laboratory Examination 

Stool examination is the only laboratory procedure of significance. The 
technic used is that described in the standard texts ."’ ' In almost all cases, a 
saline purgative was administered to produce a liquid stool, which was ex- 
amined while still fresh. 

Of the 360 soldiers in this series, 314 demonstrated trophozoites in their 
stools, 19 showed cysts, and 27 had both. There appeared to be no correla- 
tion between the severity of the disease and the stage of the parasites 
identified. 

In the symptomatic group, 101 patients had rectal cultures taken on 
admission by the rectal swab technic. Nine of these grew members of the 
Shigella group. There were no pathogens isolated in the 68 cultures taken 
in the non-symptomatic group. 

Nine hundred and seventy-eight individuals in the Myitkyina area were 
examined in three stool surveys. One hundred and seventy-eight of these 
demonstrated Entameha histolytica, an incidence of 18.3 per cent. The 
number of stools examined for each individual varied from one to six, as 
follows : 


Positive on the first stool examination . . . 

102 

57.3% 

Positive on the second stool examination 

20 

11.2 

Positive on the third stool examination . . 

27 

15.2 

Positive on the fourth stool examination 

13 

7.3 

Positive on the fifth stool examination. 

11 

6.2 

Positive on the sixth stool examination. 

5 

2.8 


Sigmoidoscopy 

Table 3 summarizes the sigmoidoscopic findings in both the symptomatic 
and non-symptomatic groups. 


Table III 

Sigmoidoscopic Findings in 229 Cases of Amebiasis 


Symptomatic group: 

Number sigmoidoscoped. ... . 138 

Normal mucosa 94 

Mild to moderate changes . . 28 

Severe changes 16 

Asymptomatic group: 

Number sigmoidoscoped. . . . 91 

Normal mucosa 78 

Mild to moderate changes ... 11 

Severe changes 2 


Various degrees of hyperemia, punctate hemorrhages, or minute erosions 
were considered mild to moderate mucosal involvement. Severe changes 
consisted of the usual frank ulcerations seen in subacute and chronic cases. 

The diagnosis was established in six cases by identifying the organism 
from smears made at sigmoidoscopy after repeated stools had been negative. 
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Treatment 

All patients with positive stools, whether they showed cysts or, tropho- 
zoites or whether or not symptoms were present, received a full course of 
treatment. 

Emetine hydrochloride in doses of one grain daily was administered by 
deep subcutaneous injection for seven days. At the same time, the patient 
received 0.25 gm. of carbarsone three times daily for 10 days. If diarrhea 
was present, he was given a low residue diet. Symptoms were usually con- 
trolled by tincture of belladonna, paregoric, or powdered opium, but in severe 
cases codeine or morphine was occasionally necessary. 

While receiving emetine, the patient was confined to bed. If myocardial 
damage was suspected or if the patient was over 40 years of age, electro- 
cardiograms were taken before and during treatment. Blood pressures were 
checked twice daily. No electrocardiographic abnormalities were noted dur- 
ing emetine therapy. 

On the eighth, ninth and tenth days of treatment, stools were examined 
for amebae. If they were negative and if the patient was asymptomatic or 
had only occasional mild symptoms, he was given 0.63 gm. of Diodoquin 
three times daily for 14 days. At the end of this time, stools were examined 
' again. 

After the completion of the emetine and carbarsone, if ( 1 ) the stools were 
still positive, (2) moderate to severe symptoms were still present, or (3) 
sigmoidoscopic examination still showed abnormal mucosa, the patient re- 
ceived vioform rather than Diodoquin, in doses of 0.25 gm. three times daily 
for 10 days. At the same time, chiniofon retention enemas were given on 
alternate days, according to the technic of Manson-Bahr.® Occasionally 
a second course of three doses of emetine was given on the twelfth, thirteenth, 
and fourteenth days. In some cases in which symptoms persisted, the entire 
routine was repeated after a suitable rest period of three or four weeks. In 
general, if the symptoms did not respond to the first complete course of 
treatment, they did not improve on the second series of carbarsone, emetine 
and iodine preparations. If treatment failed and the patient could not do full 
duty, he was returned to the United States for further hospitalization. 

On being discharged from the hospital, patients were cautioned to have 
their stools examined one and three months after concluding treatment. 

Toxic manifestations in general were mild and infrequent. The follow- 
ing were attributed to emetine ; generalized weakness, generalized muscle 
aching, diarrhea, nausea and vomiting (31 patients), palpitation and tachy- 
cardia (7 patients), foot drop (1 patient), and hematuria (1 patient). 

Carbarsone, Diodoquin, and vioform were well tolerated. However, 
dyspepsia, nausea, vomiting, diarrhea, pruritus ani, furunculosis, and skin 
rash were encountered frequently enough to suggest that all are potentially 
toxic. The majority of the patients treated with chiniofon orally developed 
diarrhea, which at times was so severe that the drug had to be withdrawn. 
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Pain and local reactions were markedly decreased by injecting emetine 
by the deep subcutaneous rather than the intramuscular route. Generalized 
muscle aches seemed decreased when 10 mg. of thiamine chloride daily was 
included in the routine. 


Results 

Without any opportunity for long follow-up study, the efficacy of these 
measures is difficult to evaluate. All but 14 of the 360 soldiers in this series 
were eventually returned to full duty. In reviewing the case histories of 
these 14 in whom symptoms persisted despite long treatment, several points 
become significant. The duration of flieir symptoms ranged from five to 14 
months, in contrast to the great majority whose symptoms were present a 
month or less. Nine of these patients had had previous episodes of amebic 
dysentery. Of these, none had had either adequate treatment by present 
standards or follow-up stool examinations. Eleven had sigmoidoscopic find- 
ings which varied from mild hyperemia to frank ulceration. 

There Avere 177 patients available for follow-up study three to five months 
after treatment. Of these, 84 had been in the symptomatic group.' All 
had negative stools at monthly intervals and at the end of this time, but two 
still complained of abdominal cramping, three of cramping and occasional 
loose stools, two of pruritus ani, and one of marked asthenia. Of the 93 
patients in the asymptomatic group who were followed for this period, all had 
negative stools for three to five months, but two who had never before had 
symptoms now complained of abdominal cramping and loose stools. 

Hepatic Involvement 

Thirty of the 360 patients were found to have enlargement of the liver 
at the time of admission, 26 of whom were in the symptomatic group and 
four of whom were in the non-symptomatic group. Two patients developed 
hepatomegaly while undergoing emetine therapy, an observation confirmed 
by at least two medical officers. Twenty-four additional patients had com- 
pression or percussion tenderness over the liver area, but did not demonstrate 
hepatomegaly. 

Only one patient demonstrated enough clinical and roentgenological evi- 
dence to warrant a diagnosis of liver abscess. Although aspiration was 
contemplated because of an initially poor response to emetine, the subsequent 
rapid improvement made this procedure unnecessary. Positive stools were 
never found in this patient, and he did not have diarrhea. 

When the liver was appreciably enlarged and tender, the patient was 
treated with 1 gm. of chiniofon three times daily for 14 days, rather than 
with carbarsone which Ave felt might be toxic. If chiniofon caused excessive 
diarrhea, vioform was substituted in doses of 0.25 gm. three times daily. 
Emetine Avas given in the usual manner except that the patient received a 
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course of 9 grains. If there was no satisfactory improvement, three more 
grains were given after a one week interval. 

In 20 of the 30 cases with hepatomegaly, the liver promptly receded 
under this treatment, and tenderness disappeared. In three, the liver was 
still palpable, although considerably smaller after therapy. These patients 
were returned to duty because they were clinically well and showed no evi- 
dence of liver damage. The remaining seven were returned to the United 
States because of persistent hepatomegaly and symptoms referable either to 
the intestine or liver. It is significant that while only 8.6' per cent of the 
whole group had liver enlargement, 50 per cent of the group of 14 who could 
not return to duty showed this finding. 

It is emphasized that the hepatic enlargement in these cases does not 
necessarily indicate actual amebic invasion of the liver. Napier has sug- 
gested that the entire picture may be caused by hepatic congestion, and that 
the response to emetine is due to the non-specific effect of the drug on con- 
gestion of the liver.® Many writers, however, feel that these findings in- 
dicate a pre-suppurative stage of liver abscess, or multiple minute abscesses."' 
8, 8 , 10 Whatever the mechanism may be, the dramatic results with emetine 
make it imperative to recognize hepatic involvement early so that the patient 
may have the advantage of prompt therapy. 

Discussion 

The protean manifestations of amebiasis, while pointed out by many 
writers ® are emphasized by comparing the clinical findings in this series 
with those described elsewhere." It seems apparent that such factors as 
dosage, race of parasite, concurrent bacterial infection, and duration of in- 
fection may greatly influence the symptomatology. At times it may be in- 
distinguishable from bacillary dysentery. At other times, diarrhea may. be 
completely lacking."® 

Physical examination may at times be entirely negative, but tenderness 
over some portion of the colon is constant enough to direct suspicion toward 
amebiasis. Compression or percussion tenderness Over the liver area may 
indicate hepatic involvement even when the liver is not appreciably enlarged. 
It is interesting to observe that two patients who demonstrated that sign . 
later developed hepatic enlargement while under treatment. That liver en- 
largement in amebiasis may not necessarily indicate actual invasion of the 
organ by the parasite has been pointed out. 

Most laboratory workers in this area and elsewhere agree that the ad- 
ministration of saline purgatives to produce a fluid stool facilitates the identi- 
fication of trophozoites. For example, it was not a unique experience to 
identify trophozoites of E. histolytica in the fluid stool caused by the purge 
after vermifuge, where examination of the formed stool prior to treatment 
had revealed only hookworm ova. Others prefer to use a formed stool with 
flotation methods and various staining technics to identify the cystic 
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forms.^'* In our experience, the increase in number of positive stools by 
using the flotation method was not significant enough to warrant the addi- 
tional time required to perform the test. All amebae identified were of the 
small race variety, thought by some to be less pathogenic than the large race. 

Special mention should be made of the value of stool surveys in hyper- 
endemic areas to insure prompt diagnosis and treatment. Although there is 
no absolute evidence to show that all individuals who demonstrate parasites 
in their stools will develop clinical dysentery, there can be no way of fore- 
telling who will be affected or how severe the clinical course may be. That 
extensive invasion can occur before symptoms appear is demonstrated by the 
large number of patients with amebic hepatitis who never have diarrhea and 
the significant number of asymptomatic patients in this series who demon- 
strated gross proctoscopic findings. For this reason, the use of surveys for 
early diagnosis appears desirable. Our experience with surveys suggests 
that for practical purposes, the examination of three stools for each indi- 
vidual will detect the parasite with an accuracy of approximately 85 per cent. 

Sigmoidoscopy appears to be a valuable procedure in the management 
of amebiasis. In patients with diarrhea who have negative stools, amebae 
are identified from ulcers seen at sigmoidoscopy frequently enough to make 
the procedure valuable whenever the etiology is obscure. The appearance 
of the mucosa and its response to therapy may serve not only as a prognostic 
aid, but also may help to determine what type of regimen to undertake for 
further treatment. 

The futility of attempting to treat amebic dysentery with any one drug 
is well recognized. Manson-Bahr has- pointed out that hypodermic injec- 
tions of emetine may not cure amebic dysentery because the drug is not 
excreted into the feces and does not come in contact with the pre-cystic 
forms.^®’^® Clinically, the use of repeated doses of this drug alone has 
proved a dismal failure.^^ Such a procedure is not only dangerous because 
of the potential toxicity of the drug, but also because it may result in an 
emetine-fast strain of amebae. This has been corroborated in the laboratory 
by subjecting cultures of amebae repeatedly to emetine and then demonstrat- 
ing its resistance to the drug.^® 

On the other hand, enough failures have been observed in this theater 
after using oral amebicides alone to suggest that the amount of absorption 
from the intestinal tract of drugs like carbarsone, Diodoquin, vioform, or 
chiniofon at times may not be sufficiently adequate to destroy those parasites 
that have invaded the tissues or the portal system. Fmetine still appears to 
be the most effective drug in these cases. The opinion that no case of 
amebiasis should be treated with one drug or with even one group of drugs 
is supported by carefully controlled observations in a British General Hos- 
pital, where it was found that neither the iodine nor the arsenical prepara- 
tions alone were capable of replacing emetine in the treatment of amebiasis.^"* 

Although it is acknowledged that emetine is potentially a dangerous 
drug, the incidence of toxic results when given in small doses with proper 
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precautions is so low that its use is rarely contraindicated. The oral amebi- 
cides with the exception of chiniofon caused but few distressing symptoms, 
but their potential toxicity has been pointed out.^” 

It has been the feeling in this hospital that the term “carrier” should 
be avoided. It is true that some writers believe that onlya small percentage 
of individuals who demonstrate parasites in their stools actually have in- 
testinal lesions. Others are convinced that there is always intestinal invasion 
even though the lesions be only microscopic. The evidence for and against 
each view is reviewed by Adams.”® Certainly in our experience, it has been 
easy to demonstrate potentially destructive trophozoites by administering 
purgatives to asymptomatic cyst passers. The presence of ulceration in such 
patients is also evidence that the term carrier is deceptive and misleading. 
We feel strongly that every individual with E. histolytica in his stool has a 
potentially dangerous condition, whether or not symptoms are present, and 
should receive prompt and vigorous treatment. This view is advanced by 
Adams, who writes as follows ; “It seems improper to neglect a detected in- 
fection until clinical manifestations make their appearance. To do so is to 
condemn many patients to subsequent unnecessary ill health with the possible 
development of a major disaster such as an amebic liver abscess. ... I 
therefore think they should be regarded as latent cases requiring early treat- 
ment.” For this reason, we have included emetine in the treatment of all 
patients who have amebae in their stools, whether these be cysts or tropho- 
zoites and whether symptoms are present or not. 

Sufficient evidence is accumulating to show that bacteria may play a sig- 
nificant role in the pathogenesis of amebiasis.®^ To support the experimental 
evidence that bacteria may enhance the pathogenicity or predispose to in- 
vasion is the not infrequent clinical observation that pus cells may be present 
in the stools of patients with amebic dysentery, even though stool cultures 
are negative. For this reason, patients in whom symptoms persist after 
adequate anti-amebic therapy often are benefited by a course of sulfadiazine. 

The importance' of follow-up stool examinations cannot be too greatly 
stressed. Too often the criteria for cure have been negative stools after 
seven to 10 days of treatment. Since it has been shown that cysts seldom 
appear in the stools until 10 to 20 days after treatment,®^ the patient obvi- 
ously should be followed for a period of months. 

Several factors may determine the prognosis in amebic dysentery. The 
fact that in this series the parasites were of the small race may account for 
the relatively mild course most of the patients ran. Two significant findings 
were present in those patients who could not be returned to duty . ( 1 ) The 
duration of symptoms before diagnosis was made and treatment begun was 
ygry long. This clinical observation has been borne out by others, and 
suggests that the pathogenicity of amebae is enhanced by long existence in 
the human intestine. (2) Almost all patients of this group received inade- 
quate treatment by present standards. This might suggest that suboptimal 
doses of amebicides may produce a drug-resistant strain of organism as some- 
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times occurs in bacterial infections inadequately treated with sulfonamides. 
Drug-fast strains may also be prodiiced by repeated courses of the same 
amebicide. 


Conclusions 

1. The high incidence of amebiasis in American troops in the India- 
Burma Theater suggests that the disease may become a major health problem 
in the future. 

2. The variation in symptomatology emphasizes that the disease must be 
considered in the differential diagnosis of any gastrointestinal ailment. 

3. Physical examination may be entirely negative, but colonic tenderness 
should direct suspicion toward intestinal amebiasis and compression or per- 
cussion tenderness over the liver toward hepatic involvement. 

4. Clinical differentiation of amebic from bacillary dysentery is not al- 
ways possible. Stool examination by a trained and experienced laboratory 
technician is the only reliable means of diagnosis. 

5. Sigmoidoscopy is sometimes a valuable diagnostic adjunct. 

6. The large tender liver frequently observed in amebiasis, although not 
necessarily signifying a true amebic hepatitis, is frequently associated with 
the more severe infections. 

7. The combined treatment of subcutaneous injections of emetine hydro- 
chloride with oral amebicides is the most satisfactory regimen. The use of 
either form of treatment alone not only may be unsuccessful, but may actually 
be harmful by producing a drug-fast strain of parasite. 

8. The term “asymptomatic carrier” is dangerous and misleading. It 
is our opinion that all individuals with amebiasis are diseased and, if treated 
at all, should be treated vigorously, not only with oral amebicides, but also 
with injections of emetine, because emetine (a) is the most effective amebi- 
cide for parasites that have penetrated the mucosal wall, (b) more effectively 
eradicates amebae that have penetrated into the portal system without yet pro- 
ducing symptoms, and (c) is comparatively non-toxic when given properly. 

9. Sulfadiazine may sometimes be of value in relieving symptoms that 
persist after adequate anti-amebic therapy. 

10. The importance of follow-up stool studies is stressed. 

The valuable assistance of Capt. William B. Leftwich and Major Arthur Steer in 
compiling statistical data is gratefully acknowledged. 
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ACUTE PERICARDITIS: A STUDY OF EIGHTEEN 
CASES AMONG SERVICE PERSONNEL * 

By Raymond E. Smalley, Lieut., M.C., and John C. Ruddock, Capt., 

M.C., U.S.N.R., F.A.C.P. 

Pericarditis in itself may be serious or unimportant, or it may be 
merely an incident in other serious and often fatal diseases. It is often 
masked by the underlying illness and not thought of until discovered in the 
course of a physical or roentgenologic examination. 

Acute pericardial disease may' be classified into three main types: acute 
fibrinous, acute serofibrinous and purulent. Acute rheumatic fever is the 
most common etiologic factor in the production of the fibrinous and sero- 
fibrinous types. In this condition the pericarditis is a part of a pancarditis 
in which the endocardium and the myocardium are also affected.^ Other 
etiologic factors in the production of these same types are influenza," pneu- 
mococcic pneumonia, primary atypical pneumonia ^ and tularemia.^ Puru- 
lent pericarditis is a complication of disease produced elsewhere in the body 
by pyogenic bacteria and initiated by hematogenous spread or by direct 
extension. Besides the etiologic factors already mentioned acute myocardial 
infarction, penetrating wounds of the thorax, uremia, malignant tumors, 
lupus erythematosus, periarteritis nodosa and undulant fever should be listed. 
It may follow tonsillectomy and has been reported following operative pro- 
cedures, including thyroidectomy.® It has been observed in epidemic form.® 

It has been said that the diagnosis of acute pericarditis is more often 
missed than made. Smith and 'Willius ’’’ ® found 373 cases of pericarditis 
in the course of 8,912 necropsies, an incidence of 4.3 per cent; in 58 per cent 
of these 373 cases acute pericardial disease was present. 

Diagnosis 

In the diagnosis of pericarditis, the general symptoms are those of any 
severe infectious illness. The local symptoms and signs are few but are 
characteristic when present. Pain, if present, is sharp, intermittent or con- 
tinuous, and is usually referred to the precordium and left shoulder. It is 
accentuated by bodily movements, cough and inspiration. The accentuation 
of pain under these circumstances is helpful in the differential diagnosis 
from myocardial infarction according to Wolff.® 

Cough, orthopnea, hoarseness and dysphagia or dyspnea, weakness, 
faintness and venous congestion may be produced when pericardial effusion 

* Received for publication February 18, 1946. 

This article has been released for publication by the Division of Publications of the 
Bureau of Medicine and Surgery of the United States Na\'y. ' The opinions and views set 
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policies of the Navy Department. 
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develops rapidly and causes pressure on the lungs and trachea or cardiac 
tamponade. 

A to-and-fro pericardial friction rub which may be heard within one 
to a few hours after the onset of pain, when it is present, is diagnostic of 
pericarditis. It may be loud and is most frequently heard along the left 
border of the sternum. Willius stated that a rub is heard in less than 20 
per cent of cases in which the pericardium is known to have been involved. 
Many cases of acute pericarditis will be overlooked if the development of 
this phenomenon is awaited. 

The earliest sign of pericaVdial effusion is found on roentgenologic ex- 
amination. It consists of a bulging of the heart shadow, just above the 
cardiodiaphragmatic angles. As the serous exudate increases, the cardiac 
contour is rounded out, and with the patient standing, it may resemble a 
water bottle. The size of the heart is difficult to determine because the 
shadow is usually buried in the shadow of the pericardial effusion. The 
water bottle configuration is not conclusive evidence of pericardial effusion 
because the same configuration may be produced by acute cardiac dilatation.^^ 
According to Freedman roentgenologic examination is most reliable when 
it is repeated daily. Any considerable change in the size of the shadow 
within a short period of time is the best sign of pericardial fluid. As the 
fluid increases to the point of cardiac tamponade, the contour of the heart 
shadow approaches that of a “water bottle” flask and the right and left sides 
appear symmetrical. 

Compression of the right auricle and great veins by the fluid in the peri- 
cardium may result in high venous pressure and give rise to enlargement of 
the liver and tenderness on pressure. The progressive blocking of the 
hepatic veins and inferior vena cava may give rise to ascites with or without 
edema of the legs. With large pericardial effusions, the minute volume of 
blood entering the heart and being pumped into the circulation gradually 
decreases. This decrease results in low blood and pulse pressure, faint heart 
sounds, tachycardia and paradoxical pulse. 

Electrocardiograms are of distinct diagnostic value in pericarditis. The 
sequence of changes is best illustrated by serial tracings. A tracing sug- 
gestive of chronic tuberculous pericarditis may lead one to secure other con- 
firmatory evidence. In acute pericarditis (figure lA) the most character- 
istic picture is elevation of the RS-T segment in all three standard leads or 
in Leads I and II, in Leads II and III, or in Lead I alone. In the early 
stage the T-waves may be exaggerated and rather sharp, or they may have 
a dome-shaped summit. The early changes may subside rapidly. In the 
subacute stage of pericarditis the elevations disappear and the T-waves may 
be negative (figure IB). The changes of chronic tuberculous pericarditis 
are chiefly those observed in chronic constrictive pericarditis (figure 1C) and 
include low voltage of the QRS complexes in all the standard leads and low 
voltage or inversion of the T-waves in all standard leads.^® 
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fo make the correct diagnosis of pericarditis requires all information 
that can be obtained by examination of the heart and cliest, a complete study 
of the circulation, radiologic examination, fluoroscopy, electrocardiography 
and perhaps paracentesis. 

In the course of an infection or during a postoperative convalescence, 
the sudden onset of dyspnea, pain in the thorax with a rapid weak pulse, a 
drop in blood pressure, chills and fever, and a grayish pallor should suggest 
pericarditis. 


Series of Eighteen Cases 

This paper is based on 18 cases of acute pericarditis which were observed 
in 17 months on a cardiorespiratory service at a United States Naval 
Hospital. 

Eight of the patients were 18 or 19 years of age, eight were in the third 
decade of life and two in the fourth. All were males; one (case 18) was a 
Negro (table 1). 


Table I 


The Etiologic Factors, Results and Sick Days in Series of Eighteen Cases 


Case 

Age. 

yrs. 

Etiologic factor 

Result 

Sick days 

1 

18 

Rheumatic fever 

Died 

6 

2 

21 

Bronchopneumonia 

Died 

28 

3 

18 

Tuberculosis 

Transferred 

211 

4 

34 

Nonspecific 

Duty 

100 

S 

35 

Bronchopneumonia 

Discharge . 

172 

6 

23 

Rheumatic fever 

Hospital 

73 

7 

21 

Nonspecific 

Duty 

152 

8 

18 

Pharyngitis, rheumatic fever 

Hospital 

137 

9 

25 

Tracheobronchitis, septicemia 

Hospital 

287 

10 

20 

Lobar pneumonia, left pleural effusion 

Transferred 

271 

11 

18 

Atypical pneumonia, right pleural effusion 

Hospital 

88 

12 

23 

Pharyngitis 

Discharge 

155 

13 

18 

Pharyngitis 

Hospital 

185 

14 

22 

Tuberculosis 

Hospital 

76 

15 

19 

Pharyngitis 

Hospital 

36 

16 

18 

Rheumatic fever 

Died 

10 


19 

Rheumatic fever 

Transferred 

280 

n 

22 

Lobar pneumonia 

Died 

1 


Acute pericardial disease is seen almost exclusively in y^ounger indi- 
viduals. For that reason, many cases are seen in military service where 
the majority of personnel are within the age group in which infectious 
diseases are prevalent. 

Various etiologic factors were responsible for the pericarditis in this 
series (table 1 ) . Rheumatic fever was considered the cause in five cases ; 
pharyngitis in three, pneumonia in five, septicemia in one, tuberculosis in 
two and in two a nonspecific type of pericarditis was present. These factors 
are the same as those which have been previously noted in textbooks and 
reports, but the incidence varied somewhat. 
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When pericarditis resulted from an infectious disease, the patient was 
usually seriously ill before the pericarditis developed; it usually developed 
in from three days to two weeks after the onset of the infection. At times 
the exact primary infection was difficult to determine. Present symptoms 
or a past history of symptoms referable to either the joints or the heart were 
considered to be definitely rheumatic. Episodes of acute pharyngitis, par- 
ticularly when associated with constitutional reactions of fever and malaise 
were considered significant. Pneumonia, tuberculosis and septicemia were 
diagnosed by clinical and laboratory examinations. Two patients did not 
give a history of any recent infectious process, and their condition was 
classified as a nonspecific inflammatory pericarditis which is reported as oc- 
curring under various circumstances unassociated with the commonly recog- 
nized causative factors. 

A rub was heard during some stage of the illness in 14 of the 18 patients 
in this series. 

In this group of 18 cases two men were cured (table 1). (The term 
“cured” is used in a restricted sense to mean “had no symptoms or signs 
present from three to five months after the onset of their illness.”) Two 
were discharged from the service after six months in the hospital, because of 
residual changes. Ten continued to receive hospitalization because of recent 
onset, or the presence of valvular heart disease, empyema or effusion under 
treatment. One of these (case 3) is known to have died after being trans- 
ferred to another hospital. Four men died in the hospital, two from pneu- 
monia and purulent pericarditis, and two from rheumatic pancarditis with 
pericarditis. Both of the latter had had a previous attack of rheumatic 
heart disease not diagnosed clinically. The sick days of these 18 men had 
varied from one to 287 at the time of writing this paper. 

Three representative cases are reported in detail. 

Case Reports 

Case 1. A sailor, aged 18 years, was admitted to the hospital because of swelling 
•ind severe pain in his joints of three days’ duration and pain in his left thorax for 
one day. He had been told that he had rheumatic fever five months previously. At 
that time he had been playing football and noted pain in both legs which was not 
disabling and did not require medical treatment. Thereafter he had felt well until his 
present illness. The articular pain began in his right elbow and was associated with 
swelling. After two days, the pain and swelling spread and involved his left wrist. 
The day before admission his knees and ankles -were so painful that he was unable to 
walk. Concurrently a sharp, almost continuous pain developed over his heart. This 
pain was worse on inspiration so that he breathed with difficulty. 

The patient weighed 197 pounds (89.4 kg.) and was well developed. He ap- • 
peared acutely and seriously ill. His temperature was 100° F. ; the pulse rate was 132 
beats per minute and blood pressure was 90 mm. Hg systolic and 70 mm. diastolic. 
The respiratory rate was 28 per minute and breathing was shallow and labored. 
Fine crackling rales were heard at the bases of both lungs. Palpation revealed 
friction fremitus over the precordium, and a loud grating pericardial friction rub was 
hprd in that region. The heart was enlarged to the right and left. Both systolic and 
diastolic murmurs were heard in the region of the mitral valve. Tenderness was 
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noted in the upper part of the abdomen. His ankles, knees and left wrist were red 
and swollen and so painful that light pressure on these parts caused him to cry out. 

Laboratory data on, or shortly after, admission included a negative blood culture 
and a negative Kahn reaction on the blood. The value for hemoglobin was 71 per 
cent; erythrocytes numbered 3,310,000 per cubic millimeter with an occasional nu- 
cleated cell, and leukocytes numbered 5,850 per cubic millimeter. The differential 
count revealed polymorphonuclear cells 95 per cent, lymphocytes 4 per cent and 
monocytes 1 per cent. The value of blood chlorides in milligrams per 100 c.c. was 
360, and of serum proteins in grams per 100 c.c 6 8. A bedside roentgenogram of 
the chest levealed a hazy mottled increase in density in the lower part of both lungs 
(figure 2). The transverse diameter of the heart was 19.6 cm and of the chest 31.5 
cm. Because the roentgenogram was made at the bedside, the size of the heart could 
not be accurately determined, but it took up more than 50 per cent of the transverse 
diameter of the chest and was enlarged to the right and left. An electrocardiogram 
levealed upward displacement of the RS-T segments in Leads I, II and IV. The 
T-wave in Lead III was inverted (figure lA). 

A diagnosis of rheumatic lieart disease with pericarditis was made. 

The patient was placed in an oxygen tent and given sedatives and large doses of 
sodium salicylate. On the second day in the hospital his temperature i ose to 103.2° F., 
and the pulse rate continued to be rapid. Respiiations were shallow and labored, and 
he continued to have pain in the left side of the chest There was no change in the 



Fig 2 (case 1). Heart is enlarged to the right and left Contour of the heart 

should be noted. ' 
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intensity of the pericardial rub. 'Sulfadiazine was administered in adequate doses, 
and on the third day in the hospital the temperature became normal. However, 
dyspnea' continued and the patient was slightly confused. The liver became palpable 
and tender. There was no change in the heart. Digitalization with cedilanid was 
carried out rapidly, and administration of this drug was continued parenterally. 

On the fourth day in the hospital the patient exhibited a grayish pallor. Tem- 
perature was 101° F. Signs of congestion in both lungs increased, but the condition 
of the heart and the pericardial rub continued as before. Administration of penicillin 
in adequate dosage was begun, but the temperature continued to rise and was 102.6° F. 
on the fifth day. The patient became more dyspneic and the temperature continued 
to rise. He did not respond to treatment and died. 

Postmortem examination revealed rheumatic pancarditis with acute fibrinous peri- 
carditis. The heart was dilated and hypertrophied and covered with a yellow-gray 
shaggy fibrinous exudate. On opening the heart the mitral valve was thickened and 
the adjacent edges of the leaflets fused. The free border was rolled and studded with 
verrucous vegetations. Fine granular vegetations were seen on the cusps of the 
aortic valve. The attached chordae tendineae were thickened. The myocardium 
showed small foci of infiltration and an occasional Aschoff cell. There was no 
fibrosis. A small amount of fluid was found in each pleural cavity. There was 
passive congestion of the liver. 

Acute pericardial disease as a complication of rheumatic fever may sub- 
side spontaneously. However, Holt reported on the gravity of peri- 
carditis in rheumatic fever. Acute pericarditis M'as the turning point in 
the disease for 26 of her patients, only one of whom was known to be alive 
three years after the attack. In our experience, pericarditis may be a con- 
current sign and symptom of a rheumatic pancarditis. 

Case 2. The patient, aged 21 years, was admitted to the hospital because of pain 
in the left side of the thorax. He had had pneumonia at the age of one year and .sinus 
trouble for about four years. A severe attack of the latter had occurred one year 
before admission, and irrigation of the sinuses was performed about one week before. 
Otherwise, his general health had been good until the onset of his present illness. 
Five days prior to admission he first noticed malaise and anorexia and experienced 
nausea and vomiting on two occasions when he attempted to eat. Two days before 
admission he had epistaxis. The same day he had a shaking chill followed by fever 
and pain in the left side of the chest, and he coughed up some yellow sputum. The 
pain was aggravated by respiration. 

On examination dyspnea and cyanosis of the fingernails were noted. The patient 
was restless, apprehensive, and appeared seriously ill. The temperature was 102.8° F. ; 
the pulse rate was 120 beats per minute and blood pressure was 112 mm. Hg systolic 
and 60 mm. diastolic. Respiratory rate was 32 per minute and respiration was shallow 
and labored, but there was equal movement on both sides. The mouth was dry. The 
heart was enlarged to the right and left. There were no murmurs. On percussion 
there was dullness in the base of the left lung and tubular breathing; crackling rales 
were heard in the same region. 

A trace of albuminuria was found. Gram stain of the sputum revealed many 
gram-positive cocci in clusters and pairs. The value for hemoglobin was 84 per cent, 
the erythrocyte count was 3,940,000 per cubic millimeter, and the leukocyte count, 
12,050. The differential count revealed polymorphonuclear cells 76 per cent, lym- 
phocytes 21 per cent, and monocytes 3 per cent. In the bedside roentgenogram of 
the chest (figure 2 A) the transverse diameter of the heart was 20.8 cm. and that of 
the chest was 29.5 cm. 
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A diagnosis o£ bronchopneunionia with pericarditis was made. 

The patient was placed in an oxj-gen tent and given sedatives. Intravenous 
administration of penicillin was begun at once with 100,000 Oxford units in 5 per cent 
solution of glucose and thereafter 15,000 units were given every three hours. Also 
1 gm. of sulfadiazine and 10 grains (0.65 gm.) of sodium bicarbonate were prescribed 
every four hours. By the third day in the hospital the patient’s color was improved. 
The liver was enlarged about three fingers’ breadth below the right costal margin and 
was tender. Crackling rales were still present in the left lung. 

The following day the pulse became weak and tbe rate rose to 120 beats per 
minute. The heart tones were distant and muffled. On the fifth day in the hospital 
the patient was restless and dyspneic. The pulse was paradoxical. Pericardial para- 
centesis was done and 90 c.c. of cloudy yellow fluid with coagulum were aspirated. 
The temperature became normal that day. 

The next day the patient again was dyspneic and uncomfortable. He could not 
eat and could drink little. Tbe paradoxical pulse was weak. Blood pressure was 
100 mm. Hg systolic and 60 mm. diastolic. Tbe temperature was 101° F. The 
patient breathed more easily after 450 c.c. of cloudy yellow fluid were removed and 
20,000 Oxford units of penicillin were instilled into tbe pericardial cavity. The blood 
pressure rose to 140 mm. Hg sn'stolic and 90 mm. diastolic; tbe pulse became stronger 
and was no longer paradoxical. Examination of the purulent fluid, including a smear 
for tubercle bacilli, revealed no organisms, and tbe culture was negative. A guinea 
pig was inoculated with the fluid with negative results. Studies made on other oc- 
casions were also negative, and tbe differential cell counts made revealed from 79 to 96 
per cent polymorphonuclear leukocytes. 

The patient’s abdomen became tender and distended. The administration of 
sulfadiazine was discontinued, and local application of heat, enemas and intramus- 
cular injections of methylsulfate (prostigmine) were given with little relief. > Profuse 
diaphoresis, precordial pain and dyspnea were present. Dullness and a pleural fric- 
tion rub were noted in the base of the left lung. On the seventh day in the hospital 
370 C.C. of cloudy yellow fluid with a bloody pellicle were removed from the pericardial 
cavity, and 35,000 Oxford units of penicillin were instilled into it. A harsh grating 
pericardial friction rub was heard. The pericardial shadow was slightly decreased 
on roentgenologic examination. The temperature continued to be elevated and the 
record was of a spiking nature, especially in the evening. Adequate fluids were given 
.orally and intravenously. Oxygen was used as needed. Respiration seemed less 
labored. 

On the ninth day in tbe hospital dj-^spnea and restlessness were noticeable. At 
this time 585 c.c. of clear yellow fluid were withdrawn, and 100,000 Oxford units of 
penicillin and 150 c.c. of air were injected into the pericardial cavity. 

Another bedside roentgenogram (figure 2>B) following instillation of air into the 
pericardial sac revealed a greatly thickened pericardium, a large amount of fibrinous 
exudate which partially obscured the border of tbe heart and evidence of pneumonitis 
in the left lower lobe. The patient seemed improved and did not complain of short- 
ness of breath. He was coughing a little and rales were heard in both sides of his 
chest. He continued to have fever as high as 102° F. Two successive blood cultures 
were negative. 

On the fourteenth day in the hospital the patient complained of pain in the right 
side of the chest and a pleural friction rub was heard in that area. He again noted 
some shortness of breath for which he requested oxygen. The pericardial rub, previ- 
ously heard, disappeared. Removal of 375 c.c. of yellow fluid made a total of 
1,870 c.c. removed from the pericardial cavitjq and 100,000 Oxford units of penicillin 
and 250 c.c. of air were instilled into the pericardial sac. The temperature had 
slightly decreased to 101° F. An electrocardiogram revealed low voltage of the 
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T-\vave in Lead I and inversion of the T-waves in Leads II, III and lY. These 
findings were suggestive of subacute pericarditis (figure \B). The patient again 
seemed improved and took an interest in things about him. Oxygen tlierapy was 
discontinued. He continued to iiave upper abdominal soreness; his temperature was 
100° F., and his lieart rate was 100 to 110 beats per minute. 

On the twenty-second day in the hospital the patient again complained of short- 
ness of breath, nausea and abdominal soreness. He began to cough up bright red 
blood. The heart sounds were distant, the pulse rate was 110 beats per minute, and 
the pulse was weak and thready. Rales were still present at the bases of both lungs. 
The abdomen revealed some shifting dullness. Digitalization was carried out rapidly 
by oral and intramuscular routes for two days and doses of this drug were given 
thereafter. Fluids were limited and diuresis was attempted. On the twenty-eighth 
day in the hospital respiration became labored and cyanosis appeared ; tlie patient went 
into shock and died. 

Postmortem examination revealed interstitial pneumonitis, extensive fibrinous 
pericarditis, toxic hepatitis, pulmonary hemorrhagic infarcts, and bilateral hydrothorax 
and ascites. The pericardial sac was adherent to the mediastinum and the adjacent 
surfaces of the lungs. The parietal pericardium was from 3 to 5 mm. thick. The 
epicardium and the pericardium were covered with a thick shaggj' la\'er of fibrin and 
were partly adherent to each other. Free fluid was present in the spaces not oblit- 
erated by the adhesions. A roll of fibrin 9 by 5 by 3.5 cm. was lying along the left 
border of the heart. The myocardium was pale and soft. No changes were seen in 
the endocardium. 

This case is representative of the occasional case of serious purulent peri- 
carditis secondary to disease elsewhere in the body which is often fatal. 
Wise and Shafer recently reported a case of purulent pericarditis cured 
by the intrapericardial injection of 40,000 Oxford units of penicillin. Our 
patient received a total of 3,840,000 Oxford units of penicillin parenterally 
during his illness and 255,000 units intrapericardially. The acute medi- 
astinopericarditis seen in this case resembles that seen in chronic constrictive 
pericarditis. 

Case 3. The patient, aged 18 years, was admitted to the hospital after he had 
fainted at muster. He had been well until two years before, when he had had inter- 
mittent fever for several months. The next year he had had a recurrence of the fever. 
Nine months before admission he was treated for measles and seven months before 
admission he had catarrhal fever. He had convalesced slowly from this, had con- 
tinued to feel weak and had not regained his usual strength. His mother had died 
from tuberculosis when he was eight years of age. 

In the hospital the temperature, pulse and respiration were normal and the patient 
gained weight. Repeated roentgenograms of the chest revealed mild fibrosis in the 
right medial portion of the lungs, extending uprvard from the hiluin toward the 
clavicle (figure 4A). The fibrosis remained unchanged during the entire period of 
observation (figure 45). Some cardiac enlargement was noted; but the ratio of the 
diameter of the heart to that of the thorax was 47 per cent and within normal limits. 
Repeated examinations of the sputum and concentrates of gastric washings were 
negative for tubercle bacilli. 

The patient returned to duty feeling well after 118 days in the hospital. ^ One 
week later, however, he noticed some shortness of breath. The morning of admission 
he complained of pain in the chest and had more severe dyspnea. 

On examination dyspnea and cyanosis of the lips and fingernails were noted. The 
patient was restless and apprehensive and appeared extremely ill. Temperature was 
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102.6° F. ; pulse rate was 104 beats per minute, and he had a paradoxical pulse. The 
blood pressure was 118 mm. Hg systolic and 88 mm. diastolic. The veins of the neck 
were distended. Cardiac dullness extended 5 cm. to the right of the sternum and 
to the left midaxillary line. The heart sounds were distant. No murmurs were heard. 
A pericardial rub was heard to the left of the lower portion of the sternum. The 
abdomen was slightly distended, and the liver was enlarged and tender. The re- 
mainder of the examination revealed no significant findings. 



Fig. 4 (case 3). Gradual development of pericardial effusion which is typical of tu- 
berculous pericarditis. A. April 28, 1944. B. August 18, 1944. C. September 6, 1944. 
D. November 2, 1944. 

Laboratory studies revealed a value for hemoglobin of 65 per cent (Haden-Hauser 
test) and 3,400,000 erythrocytes and 4,450 leukocytes per cubic millimeter of blood. 
On differential count, 78 per cent of the leukocytes were polymorphonuclear cells, 
20 per cent were lymphocytes and 2 per cent were eosinophiles. Moderate albuminuria 
was present. A bedside roentgenogram of the chest revealed the rather marked 
cardiac enlargement noted clinically (figure 4C), and a water bottle-like configuration. 
The transverse diameter of the heart measured 21.8 cm. and that of the chest was 30.5 
cm. An electrocardiogi am demonstrated tachycardia of sinus origin, and T-wave 
negativity in Leads I, II, III and IV. 
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The diagnosis was pericarditis with ef¥usion, possibly tuberculous in origin. 

The pericardium was at once aspirated and 400 c.c. of serosanguineous fluid were 
removed. This procedure gave relief. Examination of the fluid revealed five leuko- 
cytes per cubic millimeter; no organisms were seen on smear, and the culture was 
negative. The respiratoi^ rate slowed and the paradoxical pulse disappeared. The 
patient w-as placed in an oxygen tent and treatment wdth penicillin was begun. Short- 
ness of breath, precordial oppression and a weak rapid pulse ^vere present again on 
the second day. A second aspiration yielded 450 c.c. of transudate. The arterial 
pressure increased to 130 mm. Hg systolic and 86 mm. diastolic, and the dyspnea 
decreased. Examination of the fluid was again negative as was guinea pig inoculation. 
Gradually signs of cardiac tamponade returned and the pericardial rub disappeared. 

On the seventh day in the hospital a third aspiration of the pericardium was 
performed, again, with relief of dyspnea and precordial oppression. Smear, culture 
and guinea pig inoculation again revealed nothing abnormal. Fever continued and 
the record of the afternoon temperature was spiking in contour. Blood cultures were 
negative. After tw'elve days of treatment with penicillin during which a total of 
2,880,000 Oxford units had been given, its use was discontinued and sulfadiazine was 
given in the dosage of S and later 4 gm. daily. This treatment too was discontinued 
when the course of the disease and fever continued. Supportive treatment in the 
form of rest, high caloric diet, blood transfusions, multivitamins and ferrous sulfate 
was initiated. 

About three weeks after admission, fluid began to form in the left side of the 
thorax and rose to the level of the second interspace anteriorly. Five weeks after 
admission, left thoracentesis was done and 1,000 c.c. of serosanguineous fluid were 
remo.yed. The patient continued to have moderate shortness of breath, and two weeks 
after the first thoracentesis the left side of the chest was again aspirated and 850 c.c. 
of yellorv fluid removed. The patient felt improved. Another roentgenogram of 
the chest revealed a definite fluid level at the lower edge of the tip of the third rib 
anteriorly (figure 4D). An irregular band ran outward and upward from the right 
hilum. Ten days later a third aspiration was performed and 1,800 c.c. of sero- 
sanguineous fluid were removed from the left side of the thorax. 

Gradually the patient became weak, listless and sallow. He had anorexia, epi- 
gastric distress and lost weight. Dyspnea was marked on exertion and was relieved 
by rest. He produced about one teaspoonful (4 c.c.) of yellow sputum daily and 
repeated examinations for tubercle bacilli were negative. Daily low-grade fever and 
spiking records of the evening temperature continued. 

About 10 weeks after admission the abdomen gradually became distended and 
shifting dullness was present. Edema of the extremities developed. The patient was 
slowly digitalized, intake of fluids and salt was limited, and acid salts and mercurial 
diuretics were used with fair results. Three months after admission, abdominal 
paracentesis w'as performed and 1,020 c.c, of cloudy straw-colored fluid were removed. 
The patient became progressively worse. He had more shortness of breath, and fluid 
rapidly accumulated in the body cavities, except in the right side of the chest, and in 
the soft tissues. An electrocardiogram (figure 1C) revealed QRS complexes 'and 
T-waves of low voltage, which was suggestive of chronic pericarditis. 

The patient had a characteristic attitude of distress, sitting upright in bed and 
leaning far forward. His venous pressure was 40 cm. of water. In order to prevent 
mechanical embarrassment of the heart by the accumulation of too much effusion, a 
fourth aspiration of the pericardium Avas done and 600 c.c. of fluid were removed, 
with relief to the patient. Guinea pig inoculation for the first time revealed tubercle 
bacilli. Abdominal paracenteses were performed as needed for relief of the distention. 
Owing to the recurring ascites, consultation with a thoracic surgeon was requested 
but it was decided that, in view of the persistent fever despite rest in bed and in view 
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of the activity of the infection, treatment should continue to be symptomatic and sup- 
portive. About five months after admission, a stained smear of the abdominal fluid 
revealed tubercle bacilli for the first time. 

Gradually the patient began to feel somewhat improved and wished to be trans- 
ferred to a hospital near home, and this was done. However, he continued to lose 
weight, and one day became irrational and developed signs of meningeal irritation. 

The spinal fluid contained many leukocytes and the predominating cells were 
lymphocytes. He failed to improve and died. 

Postmortem examination revealed tuberculous pericarditis, nodular tuberculosis 
of the tracheobronchial lymph nodes, localized lymphogenous miliary tuberculosis 
of the apex of the upper lobe of the right lung, acute tuberculous leptomeningitis, 
tuberculous ulcers of the ileum with involvement of the mesenteric lymph nodes, 
bilateral hydrothorax, ascites and edema of the legs. 

Several large, soft, caseous tracheobronchial lymph nodes were matted with 
partial fixation of mediastinal structures near the superior portion of the pericardial 
sac. The pericardial surfaces were thick, shaggy, soft and pale yellow-green with 
only small ill-defined collections of free fluid. The heart had an estimated weight of 
350 gm. without the pericardium, the visceral layer of which was 1 cm. in average 
thickness, including the shaggy exudate. Tubercles were seen near the myocardium 
in sections from the heart. No alterations were seen in any of the valves or in the 
deep myocardium. 

The history of the insidious onset of the symptoms and the absence of 
pain suggested tuberculosis in this case, although the patient’s contact with 
tuberculosis had occurred in the remote past. The development of large 
quantities of effusion over rather long periods of time is characteristic. 
The tuberculous origin in this case was proved when guinea pig inoculation 
with the pericardial fluid revealed tubercle bacilli, although repeated inocula- 
tions were necessary before the diagnosis was confirmed. 

Comment 

, When the characteristic electrocardiographic pattern of acute pericarditis 
occurs, diffuse subepicardial myocarditis is present according to Burchell, 
Barnes and Mann.^® When this process undergoes resolution and repair 
only slight thickening of the pericardium may remain, or with deeper and 
more extensive inflammation, adhesions between the layers of the peri- 
cardium and surrounding structures may result. The duration of acute 
pericarditis may vary from a few days to a few weeks, and it may recur 
or chronic pericarditis may result, which may produce symptoms and signs 
after the lapse of some months or years. 

The etiology of chronic constrictive pericarditis is of considerable interest 
and importance. Harrington reported on five of 24 patients treated 
surgically for this condition. The clinical history and examination in these 
five cases, and microscopic study and culture made of the tissue removed at 
operation proved that the etiologfic agent was tuberculosis. In the remain- 
ing 19 cases the type of primary infection was unknown. Eight of these 
19 patients gave a history of one or more previous attacks of some pul- 
monary infection as pneumonia or influenza. Nine did not give a history 
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of any infectious process to which the condition could be attributed. These 
findings are in line with those reported by other workers.^® In a follow-up 
study of 37 cases of constrictive pericarditis seen at the Massachusetts Gen- 
eral Hospital, Harrison and White ® reported that rheumatic fever is rarely, 
if ever, an etiologic factor. 

Future observation of the patients who survived the episode of acute 
pericarditis would be most interesting for, as Broadbent pointed out in 
1895, “the key to the solution of adherent pericardium lies in watching cases 
of acute pericarditis as they go on to the formation of adhesions.” 
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TREATMENT OF HYPERTHYROIDISM WITH 
PROPYLTHIOURACIL * 

By E. B. Astwood and W. P. VanderLaan, Boston, Massachusetts 

The ciirrent differences of opinion regarding the best form of treatment 
for hyperthyroidism are a reflection of the fact that of the several effective 
methods which are available, none is devoid of significant disadvantages. 
Experience with the use of antithyroid compounds is sufficient to show that 
this is a highly effective form of treatment, but extensive clinical trials have 
been carried out only with one such drug, thiouracil. The disadvantage 
attending the use of this compound relates almost exclusively to its side 
effects,^ the drug fever syndrome or some variant of it and agranulocytosis. 
The former reaction usually precludes the continued use of the drug; the 
latter is of such severity as sometimes to cause death. These reactions 
together with milder ones less certainly related to the medication have been 
encountered in about one of every 10 patients treated with thiouracil. 

With the aim of finding more satisfactory agents for clinical use many 
hundred compounds have been tested in animals. To date, the most active 
substance encountered has been propylthiouracil, and it has therefore been 
investigated in human beings. 

This study is mainly concerned with the dosage of propylthiouracil in 
relation to the rate and to the degree of the metabolic response and with the 
incidence of untoward side effects. Other important considerations such 
as the general applicability of antithyroid drugs to the treatment of hyper- 
thyroidism, the proper duration of treatment, the incidence of lasting remis- 
sions, and the effects of treatment on the condition of the eyes and of the 
thyroid gland are common to this and to other effective antithyroid com- 
pounds. As they do not bear specifically on this particular agent they will 
not be considered in detail here. 

Clinical Material 

This report is based upon observations on the first series of 100 cases to 
be treated with propylthiouracil. These cases were unselected, and the series 
comprises all cases of hyperthyroidism encountered during the 12 month 
period from April 1945, to April 1946. Preliminary data on the first 37 
of these have already been published." The 100 cases were made up of 80 

* Read at the Philadelphia meeting of the American College of Physicians, May 13-17, 

From the Joseph H. Pratt Diagnostic Hospital, the Boston Dispensary and the De- 
partment of Medicine, Tufts Medical School. 

Aided in part by grants from the Committee on Endocrinology of the National Research 
Council and from the American Cyanamid Company, Stamford, Connecticut. 

Propylthiouracil was supplied by Dr. S. M. Hardy of the Lederle Laboratories, Inc., 
Pearl River, New York. 
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women and 20 men, 21 to 76 years of age. Fifty-seven had not previously 
received any form of therapy for hyperthyroidism, implying that these were 
either early cases or ones which liad not been diagnosed formerly. Forty- 
three had been treated in the past either by operation, by iodine, by other 
antithyroid drugs, or by more than one of these methods. Subtotal thy- 
roidectomy had been performed in 10 instances, two of which had had mul- 
tiple operations. A total of 29 cases had at some time received iodine, and 
21 of these had had iodine up to less than one month prior to the initiation 
of propylthiouracil therapy. Fifteen patients had had other antithyroid 
drugs, three of them more than one such drug. Of the seven instances of 
previous thiouracil medication, significant toxic manifestations had been 
noted in five ; thiobarbital had been given to four patients, two of whom 
reacted unfavorably to it; ethylthiouracil had been used in seven instances 
without untoward effect. 

Associated disorders and complications of hyperthyroidism were nu- 
merous. Thyrotoxic heart disease was diagnosed in 10 patients, five of whom 
had auricular fibrillation. Heart failure was considered to be due to rheu- 
matic heart disease in three other persons. Three patients became pregnant 
and delivered normal children during the course of therapy. Other com- 
plications and associated disorders were: thyrotoxic myopathy, rheumatoid 
arthritis-, diabetes mellitus, the menopause, obesity, cirrhosis of the liver or 
impaired liver function, peptic ulcer, pulmonary tuberculosis, thrombo- 
phlebitis, cholelithiasis, pernicious anemia, myasthenia gravis, spinal cord 
tumor, psychoneurosis and manic-depressive psychosis. 

Therapeutic Procedure 

With few exceptions, treatment was carried out without bed rest or sig- 
nificant restriction of activity. The exceptions were patients with heart 
failure and- one with thyrotoxic myopathy who required rest. These and a 
few patients on whom special studies were being made were kept in the 
hospital for the first few weeks of treatment. Propylthiouracil was admin- 
istered by mouth in the form of 25 mg. tablets at intervals of 8 or 12 hours. 
The initial dose was usually continued until all symptoms and signs of hyper- 
thyroidism had disappeared. If, after a number of weeks, the rate of re- 
sponse was thought to be unduly slow, the dosage was increased and con- 
tinued at the higher level until metabolic equilibrium was restored. Not 
until the patient had regained normal health was the dose reduced except in 
a few instances to be mentioned below. The maintenance doses were then 
continued for a minimum of six months. This arbitrary period of six 
months of normal health is probably a better estimate of the proper duration 
of treatment than one based upon the total period of therapy. 

When propylthiouracil was being given other specific treatment was 
seldom used. When iodine had previously been given it was discontinued 
abruptly in most instances, but in severe cases it was gradually withdrawn 
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during the week or 10 days after propylthiouracil had been started. In 
two instances iodine in small doses was given for short periods during 
propylthiouracil therapy. These were cases with large vascular thyroid 
glands which exhibited further enlargement and increased vascularity during 
treatment. It should be noted these were the only cases in the series which 
experienced any significant thyroid enlargement during or after treatment. 
The only other therapy used was that prescribed for associated disorders 
such as heart failure, menopausal symptoms, etc. 

No special diet or dietary supplements were provided, and none of the 
several agents which have been claimed to reduce the incidence of drug 
toxicity were employed. Frequent leukocyte counts were made only during 
the earlier part of the study. After some 50 patients had taken the drug 
without apparent harm, subsequent patients were not warned of any dangers 
associated with drug therapy. They were usually seen in the clinic or by 
their private physicians every few weeks until the hyperthyroidism -was con- 
trolled and then at two to three month intervals thereafter. 

Incidental to the study of this compound it has been found that the prog- 
ress of the h}q)erthyroidism and the effects of treatment can be as well ob- 
served by the use of clinical criteria as by the frequent determination of the 
basal metabolic rate or the use of other special laboratory procedures. The 
dose can be properly adjusted on the basis of symptoms and such simple signs 
as the general appearance and behavior of the patient, the body weight, the 
pulse rate, the forcefulness of the heart beat, the condition of the skin, the 
steadiness of the hands and the size and vascularity of the thyroid gland. 
Excessive dosage is suggested by lethargy, sluggishness, an excessive gain in 
weight, a pasty and puffy appearance to the face and a conspicuous enlarge- 
ment of the thyroid gland. 

Dosage and Response 

The earlier portion of this study was mainly concerned with a deter- 
mination of the minimal effective dose. As a consequence, many patients 
received doses which later on were regarded as inadequate. A deliberate 
attempt was made to avoid excessive doses, and with few exceptions this aim 
was achieved. The majority of the first 70 cases received as an initial dose 
25 mg. every eight hours. In one quarter of these the quantity was subse- 
quently increased to 100 or 150 mg. daily. It was evident that, on the 
average, the rate of response to 75 mg. daily was slower than the rate of 
improvement with thiouracil in doses of 0.4 to 0.6 gm. daily. Also, it 
became clear that certain cases failed to be completely controlled by this dose 
even when it was continued for as long as five months. The majority of the 
last 30 cases included in this report received 100 or 1.50 mg. daily as an 
initial dose. The rate and degree of the response was significantly more 
satisfactory in this group. 

An estimate of the minimal effective dose may be inferred from the data 
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shown in figure 1. In the upper diagram is shown the distribution of the 
initial doses employed in these 100 cases, while the lower diagram shows the 
maximal doses found necessary to restore metabolic equilibrium. The data 
reveal a considerable individual variation in dosage requirement. Fifty- 
seven perj:ent of the patients were eventually completely controlled by daily 
doses of 75 mg. or less, while in the remaining 43 per cent doses of 100 
01 150 mg. were given initially or were found to be necessary later on in 
order to restore metabolic equilibrium. 



PROPYLTHIOURACIL - MG./ DAY 

Fig. 1. The upper diagram shows the actual initial dosage used in the 100 cases. It 
varied from 25 to 200 mg. daily, but the majority of cases received 75 mg. The lower 
diagram shows the maximal dosage used during the entire period of treatment. A com- 
parison of the two charts indicates that the arbitrary starting doses frequently had to be 
increased. 

These findings, while pointing to the minimal doses which can be em- 
ployed, do not provide a clear definition of the optimal dose for routine use. 
At present there is no method of determining in advance whether a given 
case will require a small or a large dose. An analysis of the individual 
patients summarized in figure 1 suggests that those requiring the larger 
doses were the more severe and more long-standing cases, those with large 
nodular glands and those who had taken prolonged courses of iodine. These 
criteria are not sufficiently reliable, however, to permit one to gauge the dose 
in all instances. It would be desirable to know the dose which would con- 
trol all cases in a minimal period of time. This doubtless would be a larger 
dose than has been employed in this study, and one could safely predict that 
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its continued use would result in a troublesomely high incidence of myx- 
edema if careful and frequent observations were not made. The use of 
larger doses in a routine manner would also have to await extensive clinical 
studies on the safety of larger amounts of this compound. 

Confirmation of the impression that doses up to 150 mg. daily are not 
grossly excessive is provided by observations on maintenance doses and by 
the quantities which have been found to eventuate in hypothyroidism. Few 
patients Avere carried on the maximal dose of 150 mg. long enough to tell 
whether it would always lead to hypothyroidism. Three patients showed 
clear clinical evidence of hypothyroidism or an excessively elevated serum 
cholesterol after receiving 150 mg. daily for two and one-half, four or five 



Fig. 2. Effects of various doses of propylthiouracil on the body weight, basal metabolic 
rate and serum cholesterol of a case of severe Graves’ disease associated with advanced 
thyrotoxic myopathy and thyrotoxic heart disease with auricular fibrillation. This 53 year 
old man had been treated for two years as a case of lead poisoning because of the muscle 
paresis. Partial improvement had attended the use of potassium iodide. The initial meta- 
bolic response) to 75 mg. daily of propylthiouracil was prompt and normal cardiac rhythm 
was restored in 18 days. When the dose was reduced to 50 mg. a relapse occurred which 
was only slowly brought under control with 150 mg. daily. Thiouracil in a dose of 0.6 gm. 
daily with full doses of Lugol’s solution did not seem to be more effective than the propyl- 
thiouracil. 


months respectively. Two developed hypothyroidism from 100 mg. daily, 
one from 50 mg. and one while taking 25 mg. This last case exhibited a 
marked rise in the serum cholesterol in addition to clinical evidence of early 
myxedema eight months after treatment started and four months after the 
dose had been reduced to 25 mg. daily. Whether this represents an un- 
usually striking response to the drug or whether it was a spontaneous hypo- 
thyroidism cannot be determined. 

This study of dosage leads to the conclusion that 150 mg. daily is an 
appropriate initial dose for severe and moderately severe cases of hyper- 
thyroidism and that, although many cases would respond to less, smaller 
doses such as 75 or 100 mg. daily might best be used only in milder forms 
of the disease. The initial dose should be continued until all manifestations 
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of the disorder have disappeared, and only then should it be reduced to 100 
or to 50 mg. daily. Later on, during the maintenance period, the quantity 
given daily can further be reduced to 50 or 25 mg. 

1 wo of the most difficult cases encountered in this series are summarized 
in figures 2 and 3. The responses of these two patients illustrate several 
points of importance. In each instance a small initial dose brought about a 



Fig. 3. The course of a patient treated with propylthiouracil illustrating the difficulty 
in determining the minimal effective dose. This 53 year old woman was treated in the 
hospital for a fractured wrist in 1942 before any evidence of hyperthyroidism was evident. 
She entere,d the hospital again in March 1945, because of recurrent bouts of diarrhea, weight 
loss, easy fatigue, nervousness and sweating. The diagnosis was not made until a subse- 
quent admission five months later. Propylthiouracil in a dose of 75 mg. daily brought about 
prompt and striking improvement. During a seven month residence in Florida SO mg. daily 
failed to maintain the remission, and ISO mg. daily were used to evoke a second response 
which, though more complete, was no more rapid than that induced by 100 mg. daily. A 
maintenance dose of 100 mg. daily subsequently seemed to be required. 

prompt though incomplete response. In both cases the dose was reduced 
before complete health had been restored, and when hyperthyroidism had 
returned, prolonged treatment with a large dose was required to restore 
normal health. In retrospect it is apparent that a larger initial dose con- 
tinued for a longer time would have given a more satisfactory result. 

The well recognized influence of previous iodine therapy in delaying the 
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clinical response to an antithyroid drug was observed in a number of in- 
stances in this series. A minority of patients recently under the influence of 
iodine exhibit a prompt response to antithyroid therapy, and consequently 
the greater variation in the rate of response of iodine-treated patients makes 
them less suitable for evaluating the effectiveness of a new drug. The ex- 
tremes noted in this series were as follows. The most rapid response was 
seen in a woman of 28 who had received iodine for four months; prompt 
improvement occurred when iodine was started but control was only partial ; 
when a skin eruption developed the iodine was discontinued, and four days 
later propylthiouracil was given in a dose of 1 50 mg. daily ; within two weeks 
all residual manifestations of hyperthyroidism had disappeared. The longest 
iodine-induced delay occurred in a woman of 52 who despite full doses of 
^ iodine for four years had remained severely thyrotoxic; the iodine was dis- 
continued when propylthiouracil was started; a dose of 150 mg. daily was 
continued for three months before a distinct improvement was apparent, but 
subsequent!}’’ recovery was rapid. 

Side Effects 

In this series of cases no significant side effects were encountered. As 
in any group of patients under observation for prolonged periods of time, 
minor illnesses of one kind or another developed in some during the course 
of therapy. With the possible exception of itching of the skin with or with- 
out a mild urticarial rash, these intercurrent episodes followed no recog- 
nizable pattern, but -some of them may have been caused by the drug. 

' Transient itching of the skin was noted by four patients, and in two of 
these a frank urticarial eruption was seen. In only one instance was the drug 
stopped, but in this case treatment was resumed 48 hours later and continued 
for three months without a recurrence of symptoms. In the others the 
itching subsided within a few days without withdrawing the medication. It 
is significant that itching of the skin was complained of by three patients 
before the treatment was started. Two patients complained of headache 
during the first few days of therapy. They considered that the headache 
was unusual for them and felt that the medication was responsible. In one 
the drug was omitted for 36 hours, but the headache continued until two days 
after it was resumed. Thereafter the headache did not return. The second 
patient continued the medication and the headache cleared in four days. One 
man developed what appeared to be an acute upper respiratory infection dur- 
ing the second month of treatment. There was a severe sore throat and a 
temperature of 100.5° F., but the leukocyte count remained normal; other 
members of the family had a similar disorder. Medication was not inter- 
rupted and recovery was complete in five days. A month later he complained 
of migratory joint pains involving one hip, the knees and the ankles. As 
he had suffered from subdeltoid bursitis prior to treatment, the arthralgia was 
not considered to be caused by the drug. Therapy was continued, and when 
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the hyperthyroidism was completely controlled the joints improved and he 
remained symptom-free during the ensuing four months of treatment. 

One patient died while being given propylthiouracil. This man of 52 
with advanced cirrhosis of the liver was thought to have hyperthyroidism as 
well, and propylthiouracil in a dose of 75 mg. daily was administered. The 
clinical course was that of progressive hepatic failure; the introduction of 
propylthiouracil therapy did not seem to modify the condition one way or the 
other, and he died in hepatic coma three months after treatment was started. 

In retrospect it would appear likefy that most of these episodes were 
unrelated to propylthiouracil therapy, but it is possible that the two episodes 
of urticarial eruption were manifestations of drug sensitivity. The significant 
finding was that no serious reactions occurred and that in no instance was 
it necessary to abandon this form of treatment. 

Particularly instructive were the patients who had previously exhibited 
intolerance to thiouracil and to thiobarbital. Five patients were given 
propylthiouracil after they had experienced severe febrile reactions to thiou- 
racil. In two of these the fever had been accompanied by significant neutro- 
penia. One of these patients and one other had had febrile reactions ac- 
companied by an extensive skin rash following the use of thiobarbital. In 
none of these six patients were any untoward effects observed following the 
use of propylthiouracil. 

It is also of interest that three of the patients in this series of 100 were 
referred for treatment because of intolerance to iodine. Each of these was 
treated with propylthiouracil without mishap. 

Doubtless some sensitivity reactions will be encountered if this compound 
is extensively employed. There are few drugs which when continually 
administered do not provoke untoward reactions in a certain percentage of 
individuals. However, in the therapy of a serious disease the absence of 
significant side effects in 100 consecutive cases indicates that the risk at- 
tending the use of this drug is not a material consideration. 

Summary 

One hundred unselected cases of hyperthyroidism encountered during the 
course of one year were treated with propylthiouracil. Considerable indi- 
vidual variation in the minimal effective dose was observed, some patients 
requiring as little as 50 and some others as much as 150 mg. daily to restore 
metabolic equilibrium. It was concluded that 50 mg. every eight hours is 
approximately the optimal dose for the routine treatment of the more severe 
cases, that 50 mg. twice daily is adequate for milder ones, and that an ef- 
fective dose should be continued until all manifestations of the disease have 
been controlled before smaller maintenance doses are substituted. 

The use of this medication was unattended by significant side effects, and 
it is therefore suggested that it is a safe and satisfactory compound for the 
treatment of hyperthyroidism. 
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OBSERVATIONS ON THE USE OF THIOURACIL * 

By William S. Reveno, 'M.D., F.A.C.P., Detroit, Michigan 

In the two and one half years that have elapsed since Astwood’s ^ dis- 
covery and use of the potent agent, thiouracil, numerous investigators have 
fully confirmed his original observations and have added much useful data 
regarding the behavior of this chemical substance. This invested effort is 
now beginning to show returns in increased interest in and better under- 
standing of the general nature of its action on the thyroid, and in a growing 
recognition of the value of thiouracil for combating the thyrotoxic state 
and reducing it to a safe tractable level. 

A number of facts regarding thiouracil appear to be generally accepted. 
The best explanation of the action of thiouracil is that it interposes a block 
at the acinar cell of the thyroid stopping production of thyroxin. This 
action unbalances the normal reciprocal relationship between the thyroid 
and the anterior pituitary, whereby the production of thyroxin and of thyro- 
tropic hormone are each determined by the quantity of the other of these 
hormones in the circulation. As the amount of thyroxin diminishes, in- 
creasing quantities of thyrotropic hormone are elaborated which stimulate 
hyperplasia of the acinar cell but without increasing the production of thy- 
roxin. A measurable change in the body metabolism occurs only after all 
of the pre-formed thyroxin has been used up. thereby explaining the delay in 
appearance of drug action. 

Thiouracil-induced hyperplasia differs from that induced by the cyanides 
in that it is riot at all influenced by iodine, although it may be retarded by 
previously administered iodine stored as thyroxin, which tends to inhibit 
the pituitary. Thiouracil-treated rats fed radioactive iodine show very little 
formation of diiodotyrosine and thyroxin, but when thiouracil is withdrawn, 
the amount of radioactive iodine converted to thyroxin increases, the full 
concentrating capacity of the thyroid being restored in about 14 days after 
withdrawal of the thiouracil. 

Thiouracil is rapidly absorbed from the intestinal tract, reaching a peak 
blood level in 15 to 30 minutes after 0.1 to 0.2 gm. has been administered 
to a normal fasting man. From this point there is a gradual decline in the 
blood level with complete disappearance in 48 to 72 hours. The blood 
concentration may be maintained fairly well by repeated frequent adminis- 
tration of small doses. The drug enters the cellular elements rapidly, the 
quantity in the red blood corpuscles being approximately twice that of the 

* Received for publication February 19, 1946. 

From the Department of Medicine, Harper Hospital and Wayne University College of 
IVXccifcinc. 
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Laboratories, Inc. 
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leukocytes, but proportionately higher in the latter than in the former. 
Bone marrow attracts the lai'gest proportion of the drug, the thyroid, ovaries 
and pituitary holding lesser amounts in the order mentioned. Alterations 
of thyroid structure affect drug storage so that more is stored in adeno- 
matous than in normal tissue. A large part of ingested thiouracil is rapidly 
destroyed in the intestinal tract so that none is found in the stools. The 
remainder is excreted mainly in the urine. 

Very few tissue changes other than the characteristic hyperplasia in the 
thyroid gland have been observed. The McKenzies ® noted basophilia 
(“thyroidectomy cells”) in the anterior pituitary of thiouracil-treated ani- 
mals, and a similar finding was reported recently by the author ^ in the 
case of a woman who died suddenly of cerebellar hemorrhage while she was 
under treatment with thiouracil for toxic thyroadenoma. 

Benigii and malignant tumors of the thyroid have beeii produced in rats 
by the combined administration of allylthiourea and a carcinogen, 2-acetyl 
aminofluorene, but neither of these substances was capable of inducing thy- 
roid neoplasia alone. It is significant that up to the present there have been 
no reports of malignant changes occurring either in animals or man as a 
result of the administration of thiouracil or thiourea. 

Clinical Experience 

Although 91 patients have been treated with thiouracil during the past 
two and one half years, only 70 have been observed for a sufficient period 
to permit drawing definite conclusions from the experience. Of the remain- 
ing 21, only five had thyrotoxicosis, but these had been treated for too 
short a time. The rest consisted of three cases of questionable hyper- 
thyroidism, three of hyperthyroidism induced by overfeeding with thyroid 
substance, three instances of thyroiditis, and seven patients with angina 
pectoris (not included in this report). 

The 70 patients with thyrotoxicosis ranged in age from 16 to 82. 
Forty of these had toxic adenoma, the group consisting of 10 males and 30 
females. There were 30 patients with toxic diffuse goiter, five of these 
being males and 25 females. The av'erage initial basal metabolic rate was 
plus 26 per cent for those with toxic adenomata and plus 30 per cent for the 
toxic diffuse goiters. In this latter group 16 patients had had previous 
thyroidectomies, 11 having had one, 3 two, and 2 three. 

Dosage of Drug 

Early in this study patients were given 0.8 gm. of the drug daily, divided 
into four equal doses of 0.2 gm. This was in keeping with the generally 
recommended dosage of 0.8 gm. to 1.2 gm. per day. As it became recog- 
nized that large doses offered no special advantage, the daily amount was 
reduced to 0.6 gm. per day, and now the average daily initial dose is between 
0.4 and 0.6 gm. It is best that the interval between doses not be prolonged 
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beyond 12 hours. Response to the drug was satisfactory in all except one, 
a patient with diabetes mellitus and toxic adenoma who had been under 
' treatment with iodine for six years before starting thiouracil. After 17 
months’ administration of thiouracil without response, it was replaced by 
0.6 gm. thiourea daily for the next three months, but without notable elfect. 
It is quite likely that this failure may have been due to the long continued 
previous administration of iodine which interfered with the absorption of 
the thioureas. The experience of other investigators indicates a failure in 
about 2 per cent of treated cases, with the cause not always evident. 

Most patients reported subjective improvement within one to two weeks 
after beginning treatment, but objective signs of response appeared after 
a somewhat longer interval. Of the patients who had had iodine, those witli 
toxic diffuse goiter required an average of 8.2 weeks before responding 
satisfactorily, while those with toxic adenoma required but 6.6 weeks. 
Where there was no previous treatment, the former (toxic diffuse) took 
6.6 weeks whereas the latter took six weeks. The patients who had had pre- 
vious operation required an average of 6.2 weeks before remission appeared. 
These figures vary somewhat from the reported experience which credits 
toxic diffuse goiter patients and those previously untreated with iodine with 
an earlier response. Generally, however, six to seven weeks may be con- 
sidered as the shortest period in which to expect a remission. 

As improvement appeared, dosage was reduced. The initial 0.6 gm. 
daily dose was reduced to 0.4 gm. after three to five weeks ; and as remission 
gradually became manifest, a maintenance dose was given that would keep 
the patient in continuous remission without causing myxedema. In the 
group under observation 22 are now on a maintenance dose of 0.1 gm., 19 
on 0.2 gm., 17 on 0.3 gm., 9 on 0.4 gm. and 3 on 0.6 gm. daily. 

Twenty-five patients have been treated from two to six months, 25 more 
from seven to 12 months, 16 patients from 12 to- 24 months and four from 
25 to 28 months. Repeated attempts have been made to determine whether 
the drug may be discontinued and when it is advisable to do so. In every 
instance in which this was attempted before six months’ treatment had been 
carried out, relapse occurred after an interval of three days to eight weeks. 
Ten patients, six with toxic adenoma and four with toxic diffuse goiter, 
have remained in remission for periods ranging from six to 24 months. It 
is significant that the period of treatment in these patients was not less than 
six months, the average being 13 months. Although some investigators 
claim sustained remission in a large number of treated patients, the average 
of those who continue in remission after the drug has been stopped is 
approximately 10 per cent. Nevertheless, it is worthwhile to discontinue 
the drug after from 18 to 26 weeks. If relapse occurs, its readministration 
brings patients back into line quite promptly. 

A basal metabolic rate between plus 5 and minus 10 per cent was de- 
sirable, but was not easily maintained, particularly in those with toxic dif- 
fuse goiter. Mild grades of m)''xedema developed in four with toxic diffuse 
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goiters and two with toxic adenomata. The basal metabolic rate dropped 
to minus 14, 17, 27 and 32 in the former and minus 23 and 24 in the latter. 
Prompt recovery followed cessation of the drug for one week followed by 
resumption at a lower dosage level. These patients, are now being given 
small doses of thyroid substance, ranging from ^4 to ^ grain daily, in addi- 
tion to the thiouracil. This appears to be a logical supplementary treatment 
in patients who are being given thiouracil for extended periods of time. 
Here it is conceivable that an increasing need for thyroxin may develop 
because of the possible total suppression of its production. Accordingly, 
the exhibition of small amounts of thyroid substance after the overactive 
thyroid gland has been depressed by thiouracil appears logical where pro- 
longed medical treatment is planned. Early concomitant administration 
with thiouracil is not advisable, but rather it is preferable to begin after 
remission has become fully manifest. Twelve patients in this series are now 
on combined therapy; seven have toxic diffuse goiters, while five have toxic 
adenomata. 

Changes in the Thyroid Gland 

Some increase in size of the thyroid was noted in the early weeks of 
treatment and was usually associated with softening of the gland. These 
changes were more pronounced in the toxic diffuse goiters, but in either 
type they rarely reached alarming proportions. This enlargement caused 
tracheal compression in three patients with large adenomata and in one in- 
stance hemorrhage into the gland was found at operation. Gradually, 
however, the gland tended to recede and become smaller and in many in- 
stances has diminished in size remarkably though it has never become totally 
impalpable. 

Exophthalmos 

Slight increase in exophthalmos was observed in only one patient during 
treatment, and this has remained stationary after subtotal thyroidectomy. 
Of nine patients with post-operative residual hyperthyroidism and exoph- 
thalmos, three showed no change in the exophthalmos while six showed 
measurable improvement. 

Thyrotoxic Auricular Fibrillation 

Four patients with thyrotoxic auricular fibrillation, all taking digitalis, 
showed a return to normal sinus rhythm as soon as the thyrotoxic state Was 
controlled by thiouracil. None of these patients have had further need for 
digitalis. Obviously, where the fibrillation is secondary to disturbances 
other than thyrotoxicosis, satisfactory control is not to be expected. - 

Reactions 

Unfavorable reactions to thiouracil have been quite thoroughly pub- 
licized, and rightfully so, since this is a new drug, potent in action, with 
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harmful potentialities in some of its side eflfects. Indiscriminate condemna- 
tion is not indicated by these warnings. Rather are they to be taken as 
cautionary guides in the proper use of this potent but valuable drug. 

Agranulocytosis has been the outstanding unfavorable- reaction, with 
drug fever ranking next as a serious disturber. The former complication 
is likely to occur without warning and without previous leukopenia or 
granulocytopenia. The unpredictability of its appearance, together with the 
established belief that fatalities run close to 100 per cent, has caused many 
to shun even mention of thiouracil. However, the danger has been exag- 
gerated. Although this is an alarming complication, its incidence is no 
higher than 2.5 per cent and its mortality 10 to 12 per cent. In fact, the 
mortality from agranulocytosis in all thiouracil treated cases is 0.4 per cent, 
and its further reduction is fully expected now that it has been found that 
cessation of administration of the drug and continuous parenteral adminis- 
tration of penicillin will allow the patient’s bone marrow to recover from its 
suppression without the intervention of fatal infection. One patient in this 
series developed agranulocytosis on the fifty-ninth day after she had had 10.1 
gm. of thiouracil. Recovery followed after one week of continuous penicil- 
lin therapy. 

Unfortunately there is no known method of prevention. Large doses of 
vitamin concentrates, pyridoxine, folic acid and liver extract have all been 
tried without avail. We tried testing 100 people intradermally with serum 
obtained from a patient under treatment with thiouracil (with a serum level 
of 3 to 4 mg. per cent) but dropped the investigation when no reactions 
were noted, particularly in one patient who had had two separate episodes 
of drug fever from oral thiouracil. 

At present the only safe procedure to follow is to observe patients at 
regular intervals, making blood counts at first every week and later every 
two to four weeks, and making certain that these patients do not travel away 
from home, placing themselves out of reach. 

One significant observation is the seeming preponderance of patients 
with toxic diffuse goiter among those developing agranulocytosis. Cor- 
respondence with 10 of the leading investigators in the field and a survey 
of the reported cases of this complication substantiate- this finding. The 
obvious inference is that patients with toxic diffuse goiter, being more 
prone to this disturbance, must be watched more closely while under treat- 
ment. 

• Five patients in this series developed drug fever with chills, malaise 
and sore throat but without change in the blood pict.ure, after varying periods 
of drug administration. One developed the reaction during the thirty-sixth 
week and one each after 14, 8, 7, and 3 days. A subsequent trial with a 
small dose of the drug produced the same reaction, so that its use was 
abandoned in all of these patients. Two patients developed a generalized 
urticarial eruption which cleared within a few days after the drug was dis- 
continued. 
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Induced Hyperthyroidism 

Hyperthyroidism induced by overtreatment with thyroid substance ap- 
pears to respond quite promptly to thiouracil therapy. Three instances have 
been observed. 


Case Reports 

The first, a man aged 47, with a reported basal metabolic rate of minus 30 per 
cent, had been taking 6 gr. th3'roid substance because of sexual impotence for a ‘period 
of six weeks. He had lost 10 pounds, was nervous and irritable, with palpitation 
and tremor, and the basal metabolic rate was plus 22 per cent. The thyroid gland 
was not palpable. Disappearance of all symptoms with gain in weight and return 
of the basal metabolic rate to a normal level occurred after eight weeks of thiouracil 
(0.4 gm. daily). 

The second patient, a man aged 38, had been taking 3 gr. thyroid substance daily 
for six months because of tiredness, backache and a low basal metabolic rate. He 
lost weight, had tachycardia, and in spite of replacement of thyroid substance by 
Lugol's solution, developed auricular fibrillation. This continued uncontrolled for 
four months, until he was started on thiouracil. After two weeks, normal sinus 
rhythm had been reestablished and the basal metabolic rate had dropped from plus 39 
per cent to plus 21 per cent. A slight enlargement of the thyroid was found. He 
remained under control during the next nine months while taking 0.2 gm. thiouracil 
daily, but when this was discontinued, his symptoms recurred at the end of four weeks 
and he is still obliged to take 0.1 gm. daily to remain in remission. 

The third patient, a woman aged 35, was for some fantastic reason placed on 
32 gr. thyroid substance daily following a double mastectomy for cystic mastitis. 
She became extremely nervous and irritable, was constantly hungry and had marked 
urinary frequency. This unusual treatment was followed for six months. Then 
the dosage was reduced and kept at from 21 to 28 gr. thyroid substance daily for the 
next 3% years. At this point the patient decided she was not improving and stopped 
the medication. 

When first seen she had had no medication for two weeks. She was extremely 
nervous and restless, had a fine tremor of the hands, but showed no thyroid enlarge- 
ment, eye signs or tachycardia. The basal metabolic rate was plus 13 per cent. 
After four weeks on 0.4 gm. thiouracil daily she gained five pounds, the basal 
metabolic rate was plus 5 per cent and the original symptoms were much less pro- 
nounced. Gradually the drowsiness, urinary frequency, and, finally, the extreme 
hunger, disappeared after three months' treatment. 


Diabetes Mellitus and Hyperthyroidism 

In the past this serious combination has been controlled with varying 
success either by thyroidectomy, when the patient could be stabilized suf- 
ficiently to withstand operation, or by use of iodine. The positive action of 
thiouracil in thyrotoxicosis early suggested its use in this combined dis- 
turbance, but reports on its use are variable insofar as the expected improve- 
ment in the diabetes is concerned. 

Eight patients with this condition have been treated with thiouracil. 
fihese ranged in age from 27 to 66 ; five were females, and three males. In 
one patient both the thyrotoxicosis and diabetes had been successful^ con- 
trolled by iodine. In this case there was no response to thiouracil. Four 
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of the remaining seven patients also showed a marked improvement in their 
diabetes as evidenced by levelling of blood sugar fluctuations, absence of 
glycosuria, and reduction in dosage or total elimination of insulin. The 
remaining three, although developing satisfactory remission in the thyro- 
toxicosis, failed to show improvement in the diabetes. The reason for this 
difference in reaction became apparent when it was noted that all patients 
in the first group had toxic adenoma or secondary hyperthyroidism, the 
diabetes having preceded the thyrotoxicosis. The patients in the second' 
group all had toxic diffuse goiters (two with previous thyroidectomy) or 
primary hyperthyroidism, which had appeared before the diabetes. 

When the case reports in the literature were restudied and classified'* 
there were 13 treated patients of whom four had improved whereas nine had 
not. The patients improved were all instances of toxic adenoma whereas 
the others had toxic diffuse goiter. 

Pre- and Post-Operative Use of Thiouracil 

Eleven patients in this series were subjected to thyroidectomy after 
previous preparation with thiouracil. Five of these had toxic diffuse goiter 
and six toxic adenoma. Before the combined use of thiouracil and iodine 
was recommended by Bartels and Lahey, patients were prepared with 
thiouracil alone. The surgeons encountered varying degrees of increased 
vascularity and friability in all instances, least notable in those brought to a 
full state of remission before operation. 

Two patients prepared with thiouracil and iodine developed m3^xedema 
on the second and third post-operative day. In all probability the level of 
thyroxin production was quite low at operation, and the myxedematous state 
may well have been precipitated by the resection of the gland and the tem- 
porary functional depression of the residual tissue. Improvement in these 
patients followed promptly on the administration of small amounts of tltyroid 
substance. Two patients with fulminant toxic diffuse goiters uninfluenced 
by iodine responded only slowly to thiouracil. In each instance, the addi- 
tion of iodine after four months of thiouracil produced a summation of 
effect and permitted preparation for and performance of thyroidectomy. 
Surgeons are generally agreed that patients prepared with thiouracil con- 
stitute as slight a risk as those with non-toxic adenoma and their post- 
operative course is as smooth and uneventful. 

Sixteen patients in this series had had thyroidectomy previous to treatment 
with thiouracil, three having had two and two having had three operations. 
All of these patients originally had true Graves’ disease. Response to thiou- 
racil was both prompt and satisfactory in all of these patients although rnany 
had been taking iodine without improvement for varying periods of time. 
In four, a second thyroidectomy was under consideration but was deferred 
because of the improvement. In none of these patients, however, has it 
been possible to discontinue the drug without a return of symptoms, although 
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some of them have been under treatment for nearly two years. It is ap- 
parent that here the original causative factor is uninfluenced by the thiouracil 
which controls only the effect. 

Acute Thyroiditis 

' In the past, patients presenting this rare complication remained ill for a 
protracted period with marked - tenderness and swelling over the thyroid, 
difficulty in swallowing, fever, palpitation and elevated basal metabolism. 
Treatment consisted mainly of local application of ice, administration of 
Lugol’s solution and roentgen therapy. Relief was slow and protracted, 
often taking several months. In some instances suppuration necessitated 
surgical drainage. The advent of thiouracil has changed this picture ap- 
preciably. King and Rosellini ■ were the first to call attention to the prompt- 
ness with which acute thyroiditis subsides wJien thiouracil is administered, 
eight of their eleven patients having been promptly cured. 

Three patients in this series had acute thyroiditis which subsided 
promptly following thiouracil administration. All had been treated sympto- 
matically with iodine and local application of ice for varying periods of time. 
The condition subsided in 8, 10, and 14 days respectively, and the thyroid 
enlargement in the first two patients disappeared completely at the end of 
three months. Thyroidectomy was performed on the third patient at the 
end of two months for an adenoma that had been present for 20 years. 


Disease Tested with the Drug 


As with any potent therapeutic drug, there arise instances in which the 
procedure may be reversed, and instead of testing the drug against the dis- 
ease, the latter, particularly if it is borderline or questionable, is tested with 
the drug. Clinically, a variety of disturbances with certain character- 
istics simulating hyperthyroidism present themselves for accurate diagnosis. 
These occur mainly in patients with anxiety neuroses or in those with 
neurocirculatory asthenia. The occult forms of hyperthyroidism responsible 
for auricular fibrillation or accentuating diabetes mellitus also belong in this 
group. 

In the past iodine has been used in these patients with varying success, 
and it was thought that a more potent depressive agent such as thiouracil 
might prove more useful and decisive. Accordingly, the drug was used in 
several patients in whom a diagnosis of hyperthyroidism was thought likely 
but in whom many of the distinctive features were lacking. 


The first of these was a 39 year old white male complaining of insomnia, nervous- 
ness, palpitation, tremor of the hands and a weight loss of six pounds during a period 
of six months. He presented no thyroid enlargement or eye signs, but the palms 
were warm and moist, there was tachycardia, and the basal metabolic rate was plus 
7 per cent. Because of a history of domestic and financial difficulties and because 
of heavy use of tobacco, it was felt that this was an anxiety state coupled with symp- 
toms of chronic tabagism. However, to rule out the presence of a thyrotoxic com- 
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ponent a daily dose of 0.4 gm. thiouracil was administered during a period of nine 
weeks. The basal metabolic rate readings at two week intervals were plus 4, plus 
6, zero and plus 2 and no improvement was noted in the patient’s condition. 

A second patient, a 42 year old white unmarried w'oman, bad been under 
observation for a year because of exhaustion, nervousness, insomnia, palpita- 
tion and cold clammy hands and feet. She was 66^A inches tall and weighed 111 
pounds. Ihere was scoliosis of the thoracic spine, and the lower pole of'tlie right 
kidney was movable and palpable. The blood pressure was 100 mm. Hg systolic, 60 
mm. diastolic. After the usual therapy for neurocirculatory asthenia had produced 
little improvement, a trial of thiouracil was instituted. The thyroid Avas not palpable, 
and there were no eye signs present. The basal metabolic rate was minus 3 per cent. 
She tolerated 0.6 gm. of thiouracil daily for a period of three months with no im- 
provement in her general condition. The final basal metabolic rate reading was minus 
17 per cent. 

The third patient, seen only recently, was a white woman aged 56, witli 
diabetes meJlftus that was extremely difficult to control (she required as much as 200 
units insulin per day) who was found to have a small palpable nodule in the right lobe 
of the thyroid and a basal metabolic rate of plus 10 per cent. There were no other 
signs of hyperthyroidism, but it was believed worthwhile to use thiouracil to determine 
whether this Avas present. The response AA^as quite dramatic. Within two weeks, on 
0.4 gm. per day, the basal metabolic rate had dropped to plus 5 per cent, the thyroid 
nodule Avas larger and softer, and the blood sugar had fallen to 150 mg. per cent on 
only 40 units insulin daily. 

EAddeiitly thiouracil can sert^e usefully in the differentiation of. border- 
line disturbances, but its administration in such conditions must be carefully 
watched and limited to as short a period as is essential for arriving at a 
definite diagnosis. 

Summary and Conclusions 

From the observations reported here and those of other Avorkers in the 
field, the following conclusions regarding thiouracil appear valid and firmly 
founded : 

1. The drug is a potent thyroid-depressing agent A\diich blocks the acinar 
cells of the thyroid, preventing the formation of thyroxin and ihdirectly 
liberating excess thyrotropic hormone from the anterior pituitary, causing 
marked thyroid 'hyperplasia. When its action is fully established there 
occurs a basophilia in the anterior pituitary similar to that Avhich folloAvs 
thyroidectomy. 

2. It is effective in both toxic adenoma and toxic diffuse goiter asserting 
its full action after an average of six Aveeks of administration. Previous 
administration of iodine appears to retard the action somcAvhat. Failures 
occur in about 2 per cent of treated patients. 

3. Permanent remission occurs only in about 10 per cent of patients after 
stopping the drug. The remainder tend to relapse after a varying period of 
time. The relapse rate is highest in those patients Avho have been treated 
for less than 18 to 26 Aveeks. At present it is still not possible to'predict 
hoAV long a period of treatment is necessary for inducing permanent remis- 
sion. 
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4. Myxedema may readily follow the use of thiouracil, but this may be 
promptly alleviated by stopping the drug for a short time and administering 
small quantities of thyroid substance. In fact it would appear logical, dur- 
ing the prolonged use of thiouracil, to administer thyroid substance also, 
thus supplying the body with its minimal need for this agent. 

5. Some increase in size of the thyroid, as well as softening, occurs in 
many instances. Rarely there is a rapid increase in size with resultant 
pressure symptoms. Ultimately the gland tends to recede and become 
smaller. 

6. Exophthalmos is rarely increased. In fact, six of nine patients with 
this condition present before treatment showed improvement. 

7. Thyrocardiacs with auricular fibrillation show a return to normal 
sinus rhythm if the disturbance is caused only by thyrotoxicosis. 

8. Toxic reactions occur in about 13 per cent of treated cases. Agranu- 
locytosis, the most serious reaction, has an incidence of 2.5 per cent and a 
mortality rate of 10 to 12 per cent which probably will be reduced by treat- 
ment with penicillin administered parenterally. It appears most likely to 
occur in patients Avith toxic diffuse goiter, so that this group of patients 
requires close watching. Drug fever is next in incidence and appears to be 
an expression of drug idiosyncrasy. Patients showing this reaction are 
usually unable to take the drug. 

9. It is especially useful in hyperthyroidism induced by overdosage with 
thyroid substance; in diabetes mellitus complicated by hyperthyroidism; in 
acute thyroiditis ; and as a diagnostic aid in borderline hyperthyroidism. 

10. It is today the most effective agent for inducing remission in thyro- 
toxicosis and has proved itself extremely useful in the preparation of patients 
for thyroidectomy, making for simpler, less costly pre-operative preparation 
and smoother shorter convalescence. 

Evaluation of its use medically can not be made as readily at the present 
time because of the tendency to relapse after cessation of treatment and 
■the limited knowledge regarding toxicity. However, it has a dominant 
place in the treatment of the aged patient with toxic adenoma who is a poor 
operative risk, and in those with recurrent thyrotoxicosis. Only time will 
tell whether it will ultimately become the treatment of choice in toxic diffuse 
goiter. 
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THE DIAMIDINES IN CHEMOTHERAPY: A SURVEY 
OF RECENT DEVELOPMENTS WITH A NOTE 
REGARDING THERAPEUTIC TRIALS IN 
PATIENTS WITH RHEUMATOID 
ARTHRITIS * 

By Edward F. Rosenberg, Major, M.C., A.U.S., F.A.C.P., 

Hot Springs National Park, Arkansas 

Recent advances in the field of therapy for protozoal diseases, though 
not so spectacular as the discoveries of sulfonamides and penicillin, have 
nevertheless been significant and deserving of wider attention than they 
have yet received in this country. 

The most interesting and most promising of these discoveries concerns 
the parasiticidal effects of the family of strongly basic organic preparations 
known as diamidines. These compounds have been shown to possess value 
in treatment of leishmaniasis and trypanosomiasis, diseases which affect 
many inhabitants of great portions of the earth and cause endless suffering. 
Compounds of this group also possess bactericidal properties, and for this 
reason there is hope that further important uses may be found for these 
drugs. 


Historical 

Behind the development of these compounds lies an interesting story of 
a scientific search which followed a tenuous thread of information for nearly 
30 years and finally led to a discovery which may prove to be momentous. 

The story of this search was told by Professor Warrington Yorke in 
an address delivered at a meeting of the Royal Society of Tropical Medicine 
and Hygiene in 1940. His story illustrates a strange and provocative 
paradox; in the field of scientific research even a misconception may, at 
times, lead to important discoveries. 

As early as 1911, trypanosomes were observed to survive longer in 
citrated blood if glucose was added to the medium, and later it was shown 
that trypanosomes require relatively large amounts of glucose for main- 
tenance and growth. Cultured in citrated blood these organisms gradually 
became motionless and died, but inanimate, apparently moribund organisms, 
could be reanimated by the addition of blood serum or glucose-containing 
solutions to the medium. A study of this phenomenon showed that glucose 
was the substance responsible for reanimation of the inanimate organisms. 

It was also found that in the terminal phases of experimental trypano- 

* Received for publication February 18, 1946. 

From the Army Rheumatism Center, Army and Navy General Hospital, Hot Springs, 
Arkansas. 
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somiasis animals often showed hypoglycemia, a fact which pointed further 
to a relationship between these infections and the availability of glucose to 
the .infecting parasite. 

These observations led to a search for a therapeutic agent against try- 
panosomiasis among hypoglycemia-producing chemicals. Insulin was 
studied first but was shown to be ineffective. The search then turned to 

• synthalin. As may be seen in the diagram, synthalin consists of an alkyl 
chain buttressed at either end by a guanidine radical, a carbon atom having 
all four of its valences attached to hydrogen-carrying nitrogen atoms. 

NHox /NH2 

>CNH(CH2)ioNHCC 
NH ^ ^NH 

Synthalin 

This compound was found to be a potent protozoicidal agent against 
trypanosomal infections in rats and as little as one part in 200 million killed 
trypanosomes in cultures. However, the protozoicidal effects of synthalin 
appeared to have no relation whatsoever to the lowering of blood sugar. 

The high degree of toxicity of synthalin in relation to its therapeutic ef- 
fectiveness stimulated an examination of other compounds of this general , 
type in a search for a potent and less toxic drug. A large number of new 
compounds were synthesized including alkyl- and alkylene-amines, amides, 

* isethioureas and guanidines. The most effective of these were found to 
be certain alkyl and aromatic preparations having terminal amidino groups 
similar to those of the synthalin molecule. Subsequent work has shown 
that these ammoniacal polar groups are responsible for the therapeutic ef- 
fects of the series. The central alkyl and aromatic groups serve as carriers 
for the active amidino terminal radicals, and give the compounds varying 
physical properties and varying degrees of toxicity. 

Especially satisfactory results were obtained in the laboratory treatment 
of experimental protozoal infections with three compounds : ( 1 ) 4: 4'-dia- 
midino stilbene, now known as “stilbamidine,” (2) 4:4' diamidinodiphenoxy 
pentane now known as “pentamidine,” and (3) 4:4' diamidinodiphenoxy 
propane now known as “propamidine.” These compounds appeared to 
possess a species rather than a class specificity against trypanosomes as T. 
‘>’hodesiense and T. congolense infections were shown to be helped whereas 
T. cnizi infections were not." Further studies showed that animals in- 
fected with babesiasis or leishmaniasis could be cured, but certain spiro- 
chetal infections were not affected. 

Thus, an attempt to find a cure for trypanosomal infections among blood 
sugar lowering compounds had resulted in the discovery of effective chemo- 
therapeutic compounds whose protozoicidal powers did not seem to be re- 
lated to the ability to lower blood sugar. What is more, these compounds 
Were also found to have therapeutic value in leishmaniasis of animals * so that 
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therapeutic trials in man were clearly justified; These are now in progress, 
and the results published thus far are summarized below. 

Pharmacology of Diamidines 

Toxicity in Laboratory Animals. A study of the- toxic properties of 
diamidines showed that these drugs were well tolerated by mice even when 
they were administered in relatively large amounts,®" whereas therapeutic 
activity was present even with extraordinarily small doses. These animals 
tolerated doses up to one milligram to 20 grams of body weight, whereas 
as little as 0.005 to 0.00625 milligram to 20 grams of body weight would 
suffice to clear the peripheral blood of Babesial parasites in more than 50 
per cent of infected animals tested. Doses of 2 mg. per 20 gram mouse were 
almost invariably fatal, the animals showing narcosis, dyspnea, tremors and 
convulsions within a few minutes after the injection. Death generally 
ensued in about one hour. Fractional doses of 0.1 mg. per 20 gram animal 
could be given daily for long periods without producing signs of intoxication. 

In rabbits, the maximum tolerated dose of stilbamidine or pentamidine 
given by the intravenous route was 20 mg. per kg. In cats and dogs, doses 
of 5 to 10 mg. per kilogram were generally followed by a marked fall in 
blood pressure, but the animals recovered within a few minutes. 

Devine “ found that successive small doses of diamidines were generally - 
well tolerated, but nitrogen retention was evident after doses of 15 mg. per 
kilogram in rabbits. Higher doses produced hyperglycemia of short dura- _ 
tion as well as nitrogen retention. No significant evidence of hepatic dam- 
age could be demonstrated other than the hyperglycemia which was con- 
sidered to be a possible sign of hepatic toxicity. 

In cattle, Daubney and Hudson ® found that doses of pentamidine large 
enough to cause death produced edema of the gastric mucosa, fatty degen- 
eration of the liver, petecliiae in the endocardium and epicardium and con- 
gestion of the meningeal vessels. These authors noted that cattle tolerate 
stilbamidine in doses at least four times higher than the fatal dose of pent- 
amidine. 

Toxicity in Man. The earliest trials of diamidines in man showed that 
administration of doses exceeding 1.0 mg. per kilogram of body weight 
would provoke flushing of the face, epigastric discomfort, headache, a rapid 
pulse, sweating, retching and occasionally vomiting in some patients. How- 
ever, these symptoms passed within half an hour and often failed to reappear 
after the second or third injection. 

Napier and Sen Gupta and Sen Gupta reported that among 100 pa- 
tients with leishmaniasis treated with 4:4' diamidino-diphenyl-ethylene, 
four a few months after injection had developed numbness and partial 
anesthesia of the forehead but no evidence of any other neurologic dis- 
turbance. They concluded that these symptoms had been caused by a toxic 
degenerative lesion of the pons, and noted also that this toxic reaction tended 
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to improve spontaneously with the passage of time. Later Sen Gupta 
reported a similar reaction in 10 additional cases following stilbamidine 
•therapy. 

Solutions of unsaturated diamidines should be freshly prepared before 
use or kept away from light according to Fulton and Yorke/® who reported 
in 1942 that solutions of stilbamidine increase in toxicity on . exposure to 
sunlight. 

Although these drugs appear to be relatively safe, Henry and Grindley 
reported that in Sudan, treatment of leislimaniasis with both antimonials 
and stilbamidine resulted in some fatalities. Although they did not report 
details of their cases they stated that occasional fatalities had occurred either 
during treatment or shortly after termination of treatment when the patient 
•was considered cured of kala-azar. Sometimes death was said to have 
occurred after a latent period of some weeks, suggesting a cumulative toxic 
reaction. No other similar reports of fatal reactions during therapy for leish- 
maniasis had appeared to the time of writing of this review, and the sig- 
nificance of these observations is uncertain as authorities on kala-azar have 
repeatedly reported the occurrence of sudden and unexpected deaths in 
patients with this disease. 

The case report of a patient whose death occurred during therapy with 
pentamidine for trypanosomiasis has recently been published by McComas 
and Martin but this observation must also be interpreted cautiously in this 
serious and often fatal disease. 

Distribution of Diamidines in the Body. Very little information is avail- 
able regarding this matter, as no method has been found for the quantitative 
, estimation of these compounds. In 1941 Hawking and Smiles reported 
stilbamidine solutions exposed to ultra violet light fluoresced brightly even 
in dilutions of 1/100 to 1/1000 million. Utilizing this observation, the 
authors found that stilbamidine could be demonstrated in the cells of the 
liver, kidney, small intestine, skin, hair and vas deferens of the injected 
mouse. Particularly strong concentrations were noted in the granules of 
the trypanosomes, suggesting that the drug had a particular affinity for 
these parasites. They found that stilbamidine was excreted in the urine in 
high concentrations during the first seven hours after administration, but 
after two -days the amount excreted was extremely small. None was ex- 
creted in the bile. The presence of blood in an organ was reported to mask 
this fluorescence. 

By using this same technic Henry and Grindley^® showed that 10 per 
cent of stilbamidine injected intravenously was excreted in the urine within 
two and one-half days following the injection. 

Clinical Trials 

Diamidines in Treatment of Leishmaniasis. Both stilbamidine and 
pentamidine have been given to patients with leishmaniasis with favorable 
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results. The effectiveness of stilbamidine, however, appears to be some- 
what greater than that of pentamidine. An analysis of the reported studies 
of the treatment of patients with this disease is recorded in table 1. 

Diamidines in Treatment of Trypanosomiasis. The effectiveness of the 
diamidines in treatment of human trypanosomiasis cannot yet be finally as- 
sessed. The reports published thus far indicate that these drugs are notably 
effective for patients with the disease in its early phases but less potent in 
the later stages. Table 2 presents a summary of the published reports of 
these clinical studies. 

Table I 


Clinical Trials of Diamidines in Leishmaniasis 


Author 

Disease Treated 

No. of Cases 

Drug Used 

Results 

Adams and 
Yorke,2'3 1939, 
1940 

Indian 

Kala-azar 

2 

Stilbamidine 

Immediate cures 

Adler and 

Rachmilewitz,® 

1939 

Leishmania 

Infantum 

1 

Stilbamidine 

Immediate cure 

Napier and Sen 
Gupta,”’ 1940, 
1943 

Indiari 

Kala-azar 

« 

104 

Stilbamidine 

98% Immediate cures 

Kirk and Sati,2“ 
1940 

Sudan 

Kala-azar 

28 

Stilbamidine 

Immediate cures 23 
Improved 3 

Died 2 

Wingfield,^^ 1941 

Indian 

Kala-azar 

1 

Stilbamidine 

Immediate cure 

Adams, 1 1941 

Indian 

Kala-azar 

1 

Pentamidine 

Immediate cure 

Humphreys, 

1942 

Oral Pharyngeal 
Leishmaniasis 

1 

Pentamidine 

Immediate cure 

Somers,®” 1944 

Sudan 

Kala-azar 

5 

Stilbamidine 

Immediate cures 4 
Relapse 1 


Prophylactic Use of Diamidines against Trypanosomiasis. In 1944 Van 
Hoof, Henrard and Peel reported that pentamidine is effective as a prophy- 
lactic agent against trypanosomiasis. Two volunteers injected with a single 
dose of 0.002 gm. or 0.003 gm. per kilogram of body weight subsequently 
resisted for 10 to 20 months repeated bites of infective tsetse flies. No case 
of sleeping sickness was found among natives of a heavily infected trypano- 
somiasis focus of the Kwango district in "Belgian Congo, after they were 
given 0.002 to 0.003 gm. per kilogram of pentamidine, whereas new infec- 
tions were discovered in 2.5 per cent of a series of natives used as controls. 

Diamidines in Treatment of Other Protozoal Infections. Daubney and 
Hudson® have reported that stilbamidine is “remarkably effective” in the 
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treatment of Babesia cams infections of dogs, and also noted cures in two 
instances of Babesia cabelli infections (biliary fever) in horses. The ob- 
servations of Daubney and Hudson were confirmed by Carmichael ^ who 
treated 116 dogs infected with babesiasis (tick fever) and concluded that 
propamidine was the most valuable drug available for this disease. Of their 
animals 102 were cured with a single dose; 10 relapsed, but were cured with 
a second dose. Only four of the animals died. Fulton has reported that 

Table II 


Clinical Trials in Diamidines in Trypanosomiasis 


Author 

Disease Treated 

No. of Cases 

Drug Used 

Results 

Harding,*® 1940 

Nigerian 

Trypanosomiasis j 

13 

Stilbamidine 

Cured 3 

Improved 1 

Unchanged 1 

Worse 8 

McLetchie,*’® 1940 

Nigerian 

Trypanosomiasis 

14 

Stilbamidine 

Cured 8 

Improved 4 

Died 2 

Bowesman,® 1940 

Trypanosomiasis 

34 

Stilbamidine 

Improved 28 
Unimproved 2 
Died 4 

Saunders,^® 1941 

Trypanosomiasis 

14 

Pentamidine 

Cured ' 11 

Improved 3 

Lawson,®* 1942 

Gambian 

Trypanosomiasis 

53 

Pentamidine 

Cured 41 

Improved 7 

Unimproved 4 

Died 1 

Gilbert,** 1943 

Trypanosomiasis 

14 

Pentamidine 

Improved 11 

Unimproved 1 
Died 2 


stilbamidine is definitely anti-malarial in cases of Plasmodium relictum in- 
fections of canaries and against Plasmodium knozvlesi infections of monkeys. 

Bactericidal Effects of Diamidines 

Experimental Studies. In 1942 Fuller reported that Gram-positive 
cocci are killed when exposed to diamidines and noted that the Streptococ- 
cus viridans is the most sensitive and Staphylococcus aureus the least sensi- 
tive member of this group. Gram-positii'e anaerobic bacilli are more re- 
sistant than the cocci but more sensitive than Gram-negative bacilli. Of the 
anaerobes, Clostridium oedematiens is most sensitive and Clostridium 
welchii least sensitive. This order of sensitivity of bacteria to diamidines is 
similar to their sensitivity to sulfonamides. 

As a result of these observations. Thrower and Valentine carried out 
in vitro experiments using Staphylococcus aureus to test the bacteriostatic 
properties of propamidine, and reported that against certain strains of 
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staphylococcus, propamidine was more effective than sulfathiazole. He 
noted also that the antibacterial effect of the amidines was not inhibited by 
p-aminobenzoic acid which antagonizes the action of the sulfonatnides. 

In a typical experiment, sulfathiazole exerted an antibacterial effect in a 
minimal effective concentration of 1 : 32,000, whereas proparrlidine was 
found to be effective in a minimal concentration of 1 : 125,000. Pre- 
liminary studies showed that against clostridia, propamidine exerted an 
effect of the same order as against staphylococci. 

Antibacterial Effects of Diamidines in Plastic Surgery and in Open 
Wounds. In the field of plastic surgery, persisting streptococcal infections 
have not infrequently delayed healing of wounds and have provided a source 
for cross-infections in wards. These streptococcal infections have been in 
some instances most difficult to control. In consideration of the antibac- 
terial properties of diamidines as detailed above, Thrower and Valentine 
studied the effects of using propamidine in a jelly base as a dressing for such 
infected wounds, and reported that under such circumstances this drug was 
remarkably effective. Wounds which had remained infected for more than 
a- year showed rapid improvement, permitting early skin-grafting or pro- 
moting early spontaneous healing. Mclndoe and Tilley^" found that 0.1 
per cent propamidine in a water-soluble jelly base successfully eradicated 
similar infections. These workers were particularly impressed by a lack of 
irritation of the surrounding skin following this treatment. Not all staphy- 
lococcal infections were cleared, however, and B. proteus, Pseudomonas, and 
B. suhtilis infections also remained unaffected. 

Morley and Bentley reported that propamidine in a soft cream com- 
bined with a local anesthetic, controlled streptococcal and staphylococcal in- 
fections of burned surfaces. These authors, like Mclndoe and Tilley, noted 
the failure of this drug to control pus producing saprophytes such as B. 
proteus, Pseudomonas and B, suhtilis. 

Similar results were observed by Hall and Gross in the treatment of 
ulcers of the leg, deep infected wounds, and infected burns. 

Therapeutic Trial of Diamidines 
IN Rheumatoid Arthritis 

Although the cause of rheumatoid arthritis remains unknown, a con- 
siderable amount of indirect evidence suggests that an infectious agent may 
be responsible. Since present-day methods of treatment for rheumatoid 
arthritis are admittedly insufficient, the discovery of a new group of anti- 
bacterial chemotherapeutic agents was believed to warrant their trial in pa- 
tients with this condition. 

Because of these considerations, six soldiers suffering with active^ and 
progressive rheumatoid arthritis were given a trial of therapy with diamidine 
derivatives. Four were treated with stilbamidine and two with propamidine. 
The patients were all males whose ages ranged from 21 to 54 years. The 
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arthritis had been present for periods ranging from six months to eight 
years. In all of these patients the disease had appeared insidiously. Each 
had a polyarticular inflammation which had run a progressive course, and in 
each patient the progress of the inflammation of joints was continuing. 
Each patient was crippled to some extent by his articular disease, .and the 
changes which had taken place in the joints were easily detectable on clinical 
examination. Many of the involved joints had a spindle shaped appearance 
because of swelling of the joints accompanied by atrophy of the adjacent 
muscles. Periarticular and synovial thickening were common, and effusions 
were present in some joints. The roentgenograms showed normal findings 
where the involvement of joints was recent in onset and in the further ad- 
vanced stages of the disease showed narrowing of joint spaces, atrophy of 
epiphyseal bone and in one far advanced instance, marginal lipping. 

These six patients manifested more or less severe degrees of systemic 
disturbances such as loss of weight, some degree of hypochromic anemia and 
elevation of the erythrocyte sedimentation rate. 

The joints were carefully examined before beginning the therapy and 
the findings of the examiners were filed. At the termination of the courses 
of therapy each patient was carefully reexamined in regard to the character 
of the disease in each affected joint. The findings at the beginning and at 
the end of the therapeutic program were then compared. 

Dosage. The diamidines w^ere prepared by solution in buffered, slightly 
alkaline distilled water. The concentration of the solution was such that 
each cubic centimeter contained 5 mg. of the drug. Each patient was given 
two preliminary doses of 5 c.c. (25 mg.) intramuscularly at intervals of 
three or four days. When it was observed that these intramuscular amounts 
were well tolerated, the patients were given the drug in doses of 10 c.c. (50 
mg.) intravenously on Monday, Wednesday and Friday of each week. The 
intravenous injections were given slowly; approximately five minutes were 
required for intravenous injection of 10 c.c. of the solution. Injections were 
continued until each patient had received a total of one gram of the drug. 

Laboratory Studies. The level of hemoglobin, erythrocyte count, leuko- 
cyte counts, urinalysis and erythrocyte sedimentation rates were determined 
at frequent intervals. 

Results. The patients did not appear to be benefited in any way. There 
was no lessening of the degree of swelling or tenderness and no significant 
alteration in the sedimentation rate, level of hemoglobin or erythrocyte 
count. Of six patients treated, five stated that they had experienced some 
degree of subjective improvement of appetite. However, there was no 
significant gain in body weight. 

No toxic reactions were observed.. None of the tests disclosed any sig- 
nificant alteration from the findings which were noted before the adminis- 
tration of the drug. 

After administering these drugs for 30 days, and again at the completion 



Table III 

Summary of Clinical Data in Patients with Rheumatoid Arthritis Treated by Diamidines 
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Table IV 


Infections Controllable by Diamidines 


Disease 

Synonyms 

Causative Organism 

Animal Affected 

Leishmaniasis 

Kala-azar 

Tropical Splenomegaly 
Dum Dum Fever 

Leislmania 

donovani 

Man 

Trypanosomiasis , 

African Sleeping 
Sickness | 

Trypanosoma 

rhodesiensc 

gambiense 

Man 

Babesiasis 

Tick Fever 

Babesia cants 

Dogs 


Biliary Fever 

f 

Babesia cabelli 

Horses 

Malaria 

— 

Plasmodium relicium 

Canary 

— . 

Plasmodium knoiulesi 

Monkey 

Wound Infections 

— 

Streptococci 
Staphylococci . 

Man 


of the course, renal and hepatic functions were studied by means of phenol- 
sulfonphthalein tests, and urea clearance tests for renal function, and brom- 
sulfalein test for liver function. These tests remained normal. 

Summary 

1. A group of chemical substances consisting of various organic radicals 
carrying strongly basic amidino groups have been found to be of considerable 
therapeutic value in the treatment of a number of protozoal and bacterial 
diseases. 

2. These compounds appear to be particularly powerful in their action 
against human leishmaniasis, a common and exceedingly dangerous disease 
of the tropics. 

. 3. Less certain but very promising effects have been reported in treat- 
ment of human trypanosomiasis. 

4. Notable therapeutic value has been demonstrated for these compounds . 
in the treatment of infections of surface wounds such as in burned surfaces, 
and in wounds associated with plastic surgery. 

5. Control of protozoan infestations of dogs and horses with organisms 
belonging to the genera of Babesia, and of malaria in canaries and monkeys 

has been achieved with these drugs. 

6. Patients with rheumatoid arthritis who were submitted to preliminary 
trials of therapy with diamidines showed no tendency to improvement. 
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CASE REPORTS 


PNEUMOCOCCIC ARTHRITIS: REPORT OF A CASE 
TREATED WITH PENICILLIN 

By Henry L. Feffer, First Lieut., M.C., A.U.S.,t and 
Harold L. Hirsh, M.D., Washington, D. C. 

Recently Boger ^ reported a case of “primary” or “cryptogenic” pneumo- 
coccic arthritis cured with sulfadiazine orally and intra-articularty, Boger re- 
viewed the literature and collected 227 cases of pneumococcic arthritis of which 
34 were considered “primary.” Of these, only four cases were adequately 
described and can be definitely called “primary” pneumococcic arthritis. We are 
reporting a case of “primary” pneumococcic arthritis treated with penicillin. 

Case Report 

C. D., a negro laborer, aged 29, was admitted to the Gallinger Municipal Hos- 
pital on January 5, 1944, with the complaint of pain and swelling of- the left knee 
for five days. At that time, upon stepping out of bed, he fell to the floor. He found 
his left knee was swollen, hot, painful, and unable to bear weight. These .symptoms 
persisted until the time of admission. Two months previously he had struck his right 
leg with a pick. He was treated at a clinic and was told the bone appeared splintered 
on the roentgenogram, but only local dressings were applied. This leg remained 
painful, and weight-bearing was slightly difficult. However, he continued to work 
until the onset of his present illness. The remainder of his history was negative. 

Examination revealed the patient to be well developed and nourished. The left 
knee was greatly swollen, red, painful, and much distended with fluid. It was held 
in semi-flexion. The periarticular tissues were edematous, white, and shiny, and the 
inflammation extended up to the upper one-third of the thigh. The venous circula- 
tion was prominent. Slight point tenderness was present over a small scar on the 
anterior surface of the right leg at the junction of the upper and middle thirds. 
The temperature was 102° F., pulse 80, respiratory rate 22. The remainder of the 
physical examination was normal. 

A hemogram showed a hemoglobin of 77 per cent, red blood cell count of 3.35 mil- 
lions and 14,450 leukocytes with 80 per cent neutrophiles. Urinalysis was negative. 
Roentgenograms of the lower extremities revealed marked soft tissue swelling of 
the left knee with no other abnormalities. Aspiration yielded 90 c.c. of yellow sero- 
purulent material which, on culture, showed Type 12 pneumococci. 

The patient was placed on sulfadiazine, 4 grams initially and 1 gram every four 
hours. Skin traction was applied to the left lower extremity. This therapy was 
continued for three weeks without clinical improvement, and the cultures from the 
knee fluid remained positive. In spite of repeated aspirations the knee continued to 
accumulate large amounts of fluid. The patient’s general condition remained good. 
On the twenty-fourth hospital day, the patient was started on intra-articular penicillin, 

* Received for publication March 23,_ 1946. _ 

From the George Washington Medical Division and the Orthopedic Service, Gallinger 
Municipal Hospital, and the Department of Medicine, George Washington University. 

■t This study was done prior to Dr. Feffer’s entrance into the Armed Forces. 
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15,000 units daily. These injections \yere continued for five days without any change 
in the condition of the knee, although the knee fluid became sterile. Then, 12,500 
units were administered twice daily into tlie joint space. After 10 days of this 
regime, the knee appeared healed with only slight flexion deformity, which, disappeared 
gradually in a few weeks. The patient returned six months later for an unrelated 
illness with no evidence of any abnormality of tlie knee joint. 

Comment 

The features of pneumococcic arthritis are variable. Only one joint is 
involved in about 75 per cent of cases. Pain, which is always present, varies 
greatly in intensity and is sudden or insidious in onset. Periarticular involve- 
ment may be slight or extensive, and the suppuration may perforate the capsule 
and extend through all the surrounding tissues into the musculature. It is 
generally agreed that “primary” pneumococcic arthritis is a metastatic focus of 
a bacteremia for which the primary site cannot be demonstrated. Although 
the diagnosis of pneumococcic arthritis should not be made until the pneumococci 
have been isolated from the joint fluid, several investigators"’® have reported 
certain findings which they consider pathognomonic. The periarticular edema 
is white, the venous collateral circulation prominent, and regional lymphadeno- 
pathy is not marked. Joint fluid reaccumulates rapidly after aspiration. The 
local findings and fever are marked, but the patient’s general condition appears 
good. Our patient demonstrated all these features except that his temperature 
never exceeded 102° F. Most authors, however, do not believe that there are 
any symptoms or signs which distinguish pneumococcic from other types of 
pyogenic arthritis. 

Prior to the introduction of chemotherapy and antibiotics, treatment con- 
sisted of repeated aspirations, injections of air or irrigation with various anti- 
septics. Passive movements and physical therapy were used as soon as 
manipulation was tolerated to prevent wasting of muscles and joint disability, 
Arthrotomy has generally been abandoned. Immobilization is used only in 
ankylosing cases. It is difficult to evaluate the effect of treatment since spon- 
taneous recoveries have been reported in three out of the four proved cases of 
“primary” pneumococcic arthritis. The fourth case reported by Boger re- 
covered on sulfadiazine given orally and intra-articularly. However, sulfadiazine 
orally was ineffective in our patient. Intra-articular penicillin did effect a cure 
in 10 days with the use of adequate doses twice daily. Our patient had com- 
plete restoration of function. Generally, this has been the experience of other 
investigators. Disability is usually slight when it does occur. 

Summary 

A case of “primary” pneumococcic arthritis, cured with intra-articular peni- 
cillin is reported. Certain pathognomonic features, previously described, were 
observed. 
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SUBENDOCARDIAL MYOCARDIAL INFARCT 

By Conrad L. Pirani, M.D., and Jakub G. Schlichter, M.D.,t 

Chicago, Illinois 

This is a report of a case of extensive subendocardial myocardial infarction 
involving the interventricular septum and the anterior wall of the left ventricle. 
There was no coronary occlusion, and the electrocardiogram showed no evidence 
suggestive of a recent myocardial infarct. The rarity of this condition warrants 
a case report. 


Case Report 

An 82 year old white female X was admitted for the first time after she had col- 
lapsed following the extraction of two teeth. Diabetes mellitus was diagnosed at that 
time, and the Wassermann and Kahp reactions were found to be positive (4 plus). 
After six days of treatment with insulin and diet the patient was discharged with the 
diabetes improved. About one year later she was re-admitted following an injury to 
the left foot complicated by dry gangrene of the fourth left toe. During her stay at 
home the patient had not taken any insulin, and she had followed her diet inadequately. 
The family history disclosed that one brother died at the age of 69 of coronary 
thrombosis. She was gravida VI, para II, with three premature births and one still- 
birth, and two live children. On admission her chief complaints were pain and 
swelling of the left foot and some frequency in urination, urgency and incontinence 
without dysuria. Physical examination revealed a well-developed, well-nourished 
white woman, resting comfortably in bed. The temperature was 98.6® F., the pulse 
was 88 per minute, the rhythm was regular. Respirations were 20 per minute, arterial 
blood pressure was 168 mm. Hg systolic and 70 mm. diastolic. The heart was en- 
larged to the left, reaching the anterior axillary line in the fifth intercostal space. 
A high pitched systolic murmur was heard at the apex and the aortic second sound was 
louder than the pulmonic. The fourth toe of the left foot was bluish-black, and there 
was reddening and swelling of the dorsum of the foot. The pulse of the left dorsalis 
pedis artery was not palpable. The clinical diagnosis was gangrene of the left fourth 
toe and generalized arteriosclerosis. The hemoglobin was 10.4 gm., the erythrocyte 
count was 4,660,000 per cubic mm. and the leukocytes were 14,300 per cubic mm. with 
a normal differential count. The fasting blood sugar was 250 mg. per cent, and the 
non-protein nitrogen was 40 mg. per cent. Twenty-four hour catheterized urine speci- 
men showed an acid reaction, specific gravity 1.013, sugar and tests for acetone were 
negative. The sediment showed three to five white cells. Roentgenogram of the left 
foot revealed a fracture to the base of the fifth metatarsus. 

The patient was placed on a diabetic diet, received acetylsalicylic acid and sulfa- 
diazine (gm. 1, every 4 hours). Local heat and moist application produced some local 
improvement. 

The temperature ranged between 98.6° and 100° F., and her general condition was 
good for five days when the temperature rose to 101° F. without elevation of the 
respiratory or pulse rate. Twenty-four hours later, on the sixth night after admission, 
the patient suddenly became very restless, had an emesis and an involuntary bowel 

* Received for publication June 4, 1945. 
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movement. She developed marked dyspnea, rales were heard over the lungs and 
mucus accumulated in her throat. The blood pressure at the beginning of this episode 
was 116 mm. Hg systolic and 60 mm. diastolic and slowly dropped to 100 mm. Hg sys- 
tolic and 60 mm. diastolic. The pulse was of fairly good quality and regular, with 
a rate of 100 to 110. The patient vomited twice more. The impression- was that 
this attack was caused by an acute coronary occlusion. The possibility of a pulmonary 
embolus was also considered. Oxygen, aminophyllin and morphine sulfate were 
administered, and the patient improved. Urine examination at that time revealed 
4 plus sugar but no acetone ; the vomitus showed a 4 plus occult blood. The electro- 
cardiogram taken 17 hours after the beginning of the attack disclosed a definitely 
abnormal curve with left ventricular preponderance, and no evidence of a recent myo- 
cardial infarct. The patient was comfortable and in good condition for 36 hours 
following the attack, then suddenly she started to gasp for breath, became pale and 



Fig. 2. Subendocardial myocardial infarct. Note the recent infarct and the narrow rim 
of normal myocardium immediately adjacent to the endocardium. 

unconscious. The pulse became weak and rapid, the skin cold and clammy and the 
patient died 10 minutes later. 

Necropsy. An autopsy performed six hours after death disclosed the following 
findings : Severe generalized arteriosclerosis, nephrosclerosis of the arteriolar variety, 
moderate hypertrophy of the heart, severe coronary arteriosclerosis with narrowing of 
branches of the left coronary artery in many places, a recent subendocardial myocardial 
infarct of the left ventricular wall, edema and hyperemia of the lungs, bilateral hydro- 
thorax, chronic passive hyperemia of liver and spleen, moderate fibrosis of the pan- 
creas, multiple myofibromata of the uterus, multiple minute adenomata of the kidneys 
and early “cytotoxic” contraction of the suprarenals. There was no gross or micro- 
scopic evidence of lesions attributable to syphilis. 

The gros's description of the heart %vas as follows : The heart was moderatel}' 
enlarged, especially in its left portion, and weighed 400 gm. The subepicardial faf 
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was normal. The chambers and endocardium were normal. The tricuspid, pulmonic, 
aortic and mitral rings measured respectively : 10.0, 7.2, 7.0, and 8.0 cm. in circum- 
ference. The tricuspid and mitral leaflets and the aortic cusps exliibited a slight 
sclerotic thickening. Within the base of the aortic and the mitral rings were a few 
calcific areas which extended to the septum m^mbranaceum. The myocardium was 
red-brown. The right ventricular wall measured up to 0.4 cm., and the left up to 
1.7 cm. in thickness. The upper portion of the interventricular septum presented a 
soft, yellowish-red area on its left ventricular aspect. On section, numerous sub- 
endocardial hemorrhages and yellowish brown areas were noted throughout the septum 
extending into the anterior wall of the left ventricle and into the anterior papil- 
lary muscle. The coronary ostia were narrowed by calcific aortic plaques. The 
right ostium was abnormall}' low and covered by the aortic cusp. The arteries had 
a normal distribution. The left one presented a very severe sclerosis and athero- 
matosis throughout with a marked narrowing of the lumen of its various branches 
at several points. The right coronar)^ artery showed much less severe sclerosis. 
Neitlier recent nor old occlusions were noted in the main branches. The aorta was 
rigid, calcified throughout. 

The microscopic examination of the myocardium showed in the interventricular 
septum many large areas adjacent to the endocardium of the left ventricle in which 
the muscle fibers had a smudgy appearance and stained very poorly. Between the 
muscle fibers were numerous polymorphonuclear leukocytes and lymphocytes and some 
extravasated red blood corpuscles. The separation between the infarcted and normal 
muscle was clear cut (figure 2). Areas of recent infarction were also seen in the 
anterior wall of the left ventricle and in the left anterior papillary muscle. 

The infarct was judged to be between 24 and 36 hours old.^ The remaining myo- 
cardium exhibited a moderate degree of interstitial fibrosis and some thickening of the 
wall of the arteries. 


Discussion 

This case is interesting because of the presence of an extensive subendo- 
cardial infarct involving about two-fifths of the thickness of the left ventricular 
wall without any recent or old occlusion of the coronary arteries, although 
the mouths of both coronary arteries were narrowed and the branches of the 
coronary arteries were sclerotic, of the “pipe-stem” type,, presenting numerous 
narrowings. Physiologically, therefore, there was doubtlessly chronic coronary in- 
sufficiency. This insufficiency was probably increased by the presence of arterio- 
sclerotic plaques in the aorta at the mouths of the coronary arteries. A moderate 
degree of interstitial fibrosis of the myocardium was the only evidence of this 
chronic coronary insufficiency which must have been present for a number of 
years. On this basis, and in connection with the presence of an infectious process, , 
the patient developed left heart failure. This, in time, caused slowing of the 
circulation for which the severely diseased coronary arteries could not compen- 
sate and precipitated acute ischemia of the myocardium leading to infarction. 
Anatomically, this was an extensive confluent subendocardial infarction. The 
myocardium did not present the picture of focal necrosis which has been fre- 
quently described in cases of chronic coronary insufficiency. 

In this instance the clinical picture, aside from the absence of pain, was 
characteristic of myocardial infarct. The electrocardiogram was definitely ab- 
normal, showing a left ventricular preponderance pattern but no changes char- 
acteristic of infarct (figure 1). 
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It is now recognized that concordant S-T elevation in the limb leads or at 
least the absence of discordant S-T depression is typical of pericarditis due to the 
involvement of the subepicardial myocardium. Recently the reverse has been 
suggested as a sign of subendocardial infarction ; viz. concordant S-T depression 
in the limb leads, at least the absence of discordant S-T elevation.® On this 
basis the possibility of a subendocardial infarction might have been considered 
in this case. The S-T depression in Leads I and II can be considered as indi- 
cative of the subendocardial infarction found at necropsy. However, the pattern 
in this case is not convincing because it might have been produced by left heart 
strain.- 

It is amazing that so extensive an infarction could occur in this patient without 
closure of the artery supplying the area. More interesting is the fact that 
with so extensive an infarct only the inner layer of the myocardium of the left 
ventricle was involved. The blood flow on the inner side of the left ventricle 
is closer to the critical level at which infarction occurs than that of the outer side. 
This lends support to the concept that during systole the extravascular compres- 
sion of the coronary vessels increases from the epicardial to the endocardial 
aspect.® The threshold for infarction would therefore be reached with less 
diminution in coronary flow on the inner aspect. 

The most common sites of subendocardial infarcts are the interventricular 
septum and the papillary muscles of the left ventricle. These areas are farthest 
away from large coronary branches. A large septal branch was observed by 
Schlesinger only in a small percentage of human hearts.'*’ ® A second factor is 
the particular exposure of these regions to intraventricular pressure. 

Since the exacerbation of the coronary insufficiency was due to failure of the 
heart, it is possible that therapy directed to improve the failure might have pre- 
vented the fatal outcome. Digitalis is a drug which might have accomplished 
this. 


Summary 

A case of extensive subendocardial septal myocardial infarction, occurring 
without occlusion of the coronary arteries, is presented. 

The pathogenesis of this unusual condition and the rationale of therapy 
are briefly discussed. 

The authors are indebted to Drs. O. Saphir and L. N. Katz for their advice. 
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RUPTURE OF THE SPLEEN DUE TO TULAREMIA: 

REPORT OF A CASE* 

By E. Buist Wells, M.D., and Clifford Tillman, M.D., 
Nashville, Tennessee 

Introduction 

Rupture of the spleen as one of the manifestations or complications of 
tularemia apparently has rarely if ever before been encountered. A thorough 
search of the literature reveals no recorded instance of this nature. A patient 
was recently observed at Vanderbilt University Hospital in whom this condition 
was found at autopsy following a clinical course in which the exact diagnosis 
remained obscure. Because of its unusual nature a report of this case seems 
justified. 


Case Report 

History. A 41 year old white male farmer was admitted to the medical service 
of Vanderbilt University Hospital on December 18, 1944 with a chief complaint of 
abdominal pain of 17 hours’ duration. 

Throughout the seven years preceding admission he had typical peptic ulcer 
symptoms which were treated at home by his local physician. Two years before ad- 
mission he had an episode of massive hematemesis, and was in bed for one month. 
At this time a duodenal ulcer was demonstrated by roentgen-ray examination. Fol- 
lowing this, and until the present illness he had only occasional epigastric distress, 
which was relieved by alkalies. 

Eighteen days prior to admission the patient went rabbit hunting. He killed and 
dressed several rabbits, none of which appeared sick. Sixteen days before admission 
he noticed a small “pimple” on- the middle finger of the right hand. His wife removed 
a scab from this lesion, which progressed in size. , Fourteen days before admission 
the patient had pain in the right shoulder, noticed tender “lumps” in the right epi- 
trochlear region and in the right axilla. The same day he had a rather sudden onset 
of malaise, followed by a shaking chill, high fever, and drenching sweat. At this time. 
Dr. David Strayhorn of Nashville was consulted, and a diagnosis of tularemia was 
made. Serum agglutination against PastenrcUa tiilarcusis at this time was repoiTed 
as negative. The patient improved somewhat on bed rest and sedation. 

The day before admission to the hospital, following a light meal, he developed 
dull aching non-radiating pain in the epigastric region associated with nausea and a 
feeling of fullness. Several hours later he was given an enema which was effective. 
There was no blood or- tarry material in the stool. Immediately following the enema, 
the patient suddenly felt very faint and perspired freely, but did not lose conscious- 
ness. His wife noticed that he had become very pale within the space of a few hours. 
He remained weak, with some fever and profuse sweats, aching epigastric pain, a 
feeling of fullness, and nausea without vomiting. 

The remainder of the history was non-contributory. 

Physical examination on admission. His temperature was 97° F., pulse 120, res- 
pirations 40, and blood pressure 70 mm. Hg systolic and 40 mm. diastolic. 

General appearance : The patient was a well developed, white male lying motion- 

* Received for publication July 31, 1945. 

From the Department of Medicine, Vanderbilt University School of Medicine, Nashville, 
Tennessee. 
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less, appearing acutely ill with narrowed field of consciousness and presenting the pic- 
ture of peripheral vascular collapse. The skin was extremely pale and covered with 
beads of clammy perspiration. The pulse was rapid and thready with a blood pressure 
of 70 mm. Hg systolic and 40 mm. diastolic. 

On the dorsal surface of the proximal interphalangeal joint of the right third 
finger was a red, raised, non-tender encrusted ulcer about 5 mm. in diameter. An 
enlarged, slightly tender, right epitrochlear node, and two slightly tender, firm, 
axillary nodes, each about 3 cm. in diameter were palpable. There was no generalized 
glandular enlargement. The conjunctivae and buccal mucous membrane were ex- 
tremely pale. The lungs were clear to percussion and auscultation. Examination of 
the abdomen revealed diffuse tenderness in the epigastrium and moderate upper ab- 
dominal distention. There were spasm and rigidity of the recti in the epigastrium. 
No organs or masses were felt. Peristaltic sounds were diminished. 

Laboratory studies on admission. The red blood cell count was 2,440,000. The 
white blood cell count was 23,900 and the hemoglobin was 8 grams per cent. The 
smear showed 83 per cent polj'inorphonuclear cells, 2.5 per cent stab forms, 13 per cent 
lymphocytes, and 0.5 per cent monocytes. The non-protein nitrogen was 60 mg. per 
cent. The total serum protein was 5.80 grams per cent with 3.45 grams of albumin 
and 2.35 grams of globulin. The erjThrocyte sedimentation rate was 42 mm. per hour 
corrected. The reticulocyte count was 4.4 per cent and the icterus index was 5. 
Serum agglutination for P. tularensis was negative. The urine was clear yellow with 
a specific gravity of 1.020, and pH of 5. It contained a moderate amount of albumin 
and a trace of sugar. Microscopic examination of the urine sediment was negative. 

Course in the hospital. It was evident on admission that the patient was in a state 
of shock due to blood loss, and 500 c.c. of pooled plasma were given immediately after 
arrival on the hospital ward. Throughout the first hospital day the patient was given 
parenteral fluids and morphine , sulfate. The impression at this time was that the 
patient had tularemia and as a complicating factor had bled profusely from an activated 
duodenal ulcer. The following day the patient’s temperature had risen to 103.6° F., 
and the white cell count had dropped to 10,500 with an erythrocyte count of 1,100,000 
and a hemoglobin of 5.5 gm. A transfusion of 500 c.c. of whole blood was given on 
the second hospital day. 

The patient’s abdomen had become much more distended and the tenderness less. 
Because of the marked abdominal distention and probable paralytic ileus, the 
question of perforation of the duodenal ulcer arose. Surgical consultation was ob- 
tained; it was felt at this time that the signs of peritoneal irritation were not of a 
degree to warrant the diagnosis of perforation. On the second day the non-protein 
nitrogen was 63. As there was no evidence of renal insufficiency, this was explained 
on the basis of blood in the gastrointestinal tract. Because of the continued abdominal 
distention, the following day a stomach tube was passed and connected to the Wangen- 
steen suction apparatus. A rectal tube was inserted and prostigmine was given 
several times, with only slight relief of the distention. The Wangensteen suction 
brought back bile from the stomach, but no blood. The patient had had no bowel 
movement since admission and confirmatory evidence of bleeding into the gastro- 
intestinal tract was still lacking. A small tap water enema was given without effect. 

On the afternoon of the third hospital day the patient suddenly became dyspneic 
and three hours later there was dullness over the right chest extending in the mid- 
axillary line from the level of the third interspace down to the base with fine moist 
rales throughout this area and in the right base posteriorly. Breath sounds were 
diminished. The respiratory rate was 40. It was felt at this time that the patient 
had developed tularemic pneumonia. A roentgenogram of the chest showed “an ir- 
regular pneumonia involving most of the right lung, somewhat deeply located. The 
ieft lung shows a moderately increased bronchovascular shadow with a little thicken- 
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ing around the left hilus. This is a pneumonia on the right and might well be 
tularemic pneumonia” (figure 1). Pneumococci, type XIII, were isolated in almost 
pure culture from tlie sputum. Because of tliis and as no laboratory evidence had been 
confirmatory of the diagnosis of tularemia, it was felt that treatment would have to be 
directed toward pneumococcic pneumonia, though tlie impression remained that the 
pneumonia was on tlie basis of tularemia. Consequently the patient was given 
penicillin, 15,000 Oxford units intramuscularly every three hours until the time of 
deatli. Following the development of pneumonia, a thoracentesis was done on the 
right side with the aspiration of '30 c.c. of dark, grossly bloodi' fluid which did not 
clot. 



Fig. 1. Roentgenogram showing pulmonary infiltration due to tularemia. 

On the third hospital day tlie patient received another transfusion of 500 c.c.^ of 
whole blood. The patient appeared definitely worse with the temperature remaining 
elevated to 104“ F., and a white blood cell count of 10,500. Thoracentesis was again 
attempted on the right, but no fluid was obtained. 

The following day, as the patient still had had no bowel movement and the dis- 
tention persisted, an enema was given which was effective. The stool was yellowish 
brown, and the guaiac test for occult blood was negative. It was felt at this time that 
the patient had' bled into the peritoneal cavity, but no signs of fluid intraperitoneally 
could be elicited. Exploratory laparotomy was considered, but was deemed unwise. 
Because of the marked abdominal distention, palpation of the abdomen was unsatis- 
factory. On the fourth hospital day the patient was given another transfusion of 500 
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C.C. of whole blood, following which the erythroGj-te count was 3,440,000 and the 
hemoglobin 11.4 grams. 

On tlie fifth hospital day the patient presented a typhoidal mental state with hal- 
lucinations and confused, incoherent talk. He appeared gravely ill, but was in no 
pain. On this day for the first time signs of free fluid in the peritoneal cavity were 
present though difficult to demonstrate because of the abdominal distention which had 
become worse. The pneumonia had extended upward in the right lung, and on the left 
there were numerous moist rales at the base posteriorly. 

On the sixth hospital day the patient’s condition rapidly became worse. He was 
markedly dyspneic, semi-comatose, and died a few hours thereafter. At the time of 
the patient’s death there was still no labpratory evidence to support the diagnosis of 
tularemia. By the da}"^ following death the cultures of the pleural fluid obtained on the 
third hospital day had yielded growth of P. tulareims. Throughout the course of the 
illness no positive agglutination for P. iularensis was obtained. 

Autopsy findings. The significant findings were as follows ; 

Peritoneal cavity; The peritoneal cavity contained about four liters of dark 
brownish-red fluid. This lay free and unclotted. In the upper abdomen was gela- 
tinous, dark-red clotted blood which was loosely attached to the stomach, omentum 
and transverse colon. Although the serosal surfaces were edematous and slightly 
icteric, there was no evidence of purulent exudate. Further exploration of the upper 
abdomen revealed a large, swollen, pale liver. Beneath its capsule were a few ex- 
tremely minute yellowish-gray opacities. These were less than 1 mm. in diameter 
and barely visible. It was apparent that the liver had been displaced to the right by 
a large bloody mass which lay in the left upper quadrant. Much of this was fresh, 
dark red, easily removed elastic clot. When this was stripped away, the rounded edge 
of the spleen became visible. The thin tense capsule was torn in several places. The 
splenic vein was exposed and traced to the splenic hilum. During this procedure the 
spleen was rotated in order to expose the hilum. In attempting to remove the spleen 
the organ was found to be torn almost in half. The spleen and the associated 
hematoma weighed 1,000 grams. The anterior half consisted of tense, thin capsule, 
torn in several areas, which covered gelatinous, dark red blood clot. No splenic tissue 
was seen in this portion. The posterior portion consisted of spleen, freshly clotted 
blood, and a laminated, friable, gray and red blood clot. Most of the hemorrhage had 
occurred between the pulp and the capsule so that there was an enormous subcapsular 
hematoma which had torn the capsule. The pulp istelf was rather soft and pink. 
Within it one could see the chalky opacities so characteristic of tularemia (figure 2). 

Pleural cavities: Each pleural cavity contained about 100 c.c. of blood-tinged 
iinclotted fluid, which contained no fibrin. A few ecchymoses were seen near the 
pleuro-pericardial reflection. 

Lungs : There was moderate atelectasis in each liuig. Before tliey were removed 
a. raised area 2 cm. in diameter in the right middle lobe was seen. Its edges were 
sharply circumscribed, and on the dull overlying pleura were a few strands of fibrin. 
This lesion was very firm and unyielding in consistency, and was near the tip of the 
middle lobe. Two similar lesions were seen in the right lower lobe. Another was 
felt in tile left lower lobe near the medial border. Sections of these lesions had the 
general shape of infarcts. Their surfaces were raised and dry. Scattered through- 
out them were yellow opacities about 1 or 2 mm. in diameter. There was some ' 
clustering of these to form much larger opaque masses (figure 3). Aside from these 
specific lesions the lungs showed only atelectasis. There were no areas of ordinary 
pneumonia. The bronchi contained small quantities of mucus. The larger pulmonary 
arteries and veins were not remarkable. There was considerable enlargement of 
fhe tracheobronchial nodes on each side. They were swollen and moist, and on cut 
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section a few questionable opacities which suggested necrosis were seen, but the major 
portion of the cut surface appeared quite moist, and almost gelatinous. 

Gastrointestinal tract: No ulcer or scar was seen either in the stomach or 
duodenum. 

Liver: The organ weighed 2150 grams. It was swollen and pale. Through the 
thin opalescent capsule the minute opacities already described were visible. Cut sec- 
tions revealed a pale, lusterless, yellowish-tan parenchyma with prominent central 
veins. Here also a few opaque yellow areas of necrosis were seen. 

Microscopic notes. The spleen and liver showed the characteristic areas of focal 
necrosis seen in tularemia. The lesions in the liver were in the process of resolution. 
Most of the necrotic debris had been removed in some of the lesions, and there was 



Fig. 2. Photograph of ruptured spleen showing anterior and posterior portions. See text. 

definite evidence of fibrosis. There was no artery in the sections of spleen which 
might have served as the site of initial hemorrhage. 

The pulmonarj" lesions were also characteristic of tularemia, but they were of 
such a complex nature that they will be described in a separate paper. 

Bacteriological findings. Four mice were inoculated intraperitoneally with 0.1 
c.c. of emulsified splenic tissue. All of the mice became sick and died on the fourth 
day. Autopsy revealed markedly enlarged spleens which were studded with large, 
' opaque, yellowish areas. Smears from this tissue stained by Wright’s method showed 
innumerable intracellular short bacillary forms crowding the cytoplasm of large mono- 
nuclears. The bacilli were gram-negative. On cystine-dextrose-blood agar slants in- 
oculated with particles of mouse spleen soft gray colonies of small gram-negative 
bacilli appeared in 48 hours. No growth was obtained on cystine-free blood agar. 
The microorganisms were agglutinated to titer in known anti-tularense agglutinating 
serum. 
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Pleural fluid, aspirated three days before death of the patient, cultured on cystine- 
dextrose-blood agar was positive for P. ttdareiisis on the following fourth day or one 
day after the patient’s death. These microorganisms also agglutinated to titer in 
known anti-tularense agglutinating serum. 



Fig. 3. Photograph of cut section of right lung showing characteristic 
gross lesions of tularemia. 

Comment 

The diagnostic problem in this patient was rendered difficult by the fact 
that a hemorrhagic crisis occurred during the course of the illness. Although 
no direct evidence for gastrointestinal hemorrhage could be elicited, neither could 
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completely valid reasons be obtained for supporting a diagnosis of massive intra- 
peritoneal hemorrhage. The reliable evidence of a previous and possible per- 
sistence of a peptic ulcer added to the difficulty. Nevertheless, the history of 
handling wild rabbits and the development of the ulcero-glandular disease with 
subsequent pulmonary involvement presented almost adequate evidence for 
tularemia in spite of the absence of laboratory confirmation in the form of 
agglutinating antibodies against P. Uilarensis. Although in most instances these 
antibodies can be demonstrated in the third week of the disease, cases in which 
agglutinins cannot be demonstrated at this time are encountered.^’ ^ Positive 
culture from the .pleural exudate grew out too late in this case to support the 
clinical diagnosis of tularemia. 

The pathogenesis of massive intrasplenic hemorrhage with subsequent splenic 
rupture in this instance although unusual, can nevertheless be postulated if the be- 
havior of P. Uilarensis in the disseminated disease is considered.® The focal areas 
of necrosis in various tissues and organs apparently have tiieir origin as miliary intra- 
capillary or perivascular areas of inflammatory reaction initiated by the presence of 
the microorganisms in these environments favorable to their proliferation.* Rapid 
focal destruction of tissue can and does involve vascular walls as evidenced by 
hemorrhage and thrombosis in areas involved by the infection.* That larger vessels 
such as intrasplenic veins may become involved in a focal destructive process of tliis 
type is not surprising; in fact, it is perhaps more surprising that such circumstances 
do not occur more frequently. Once a larger vessel wall has been broken down by 
this process, the subsequent hemorrhage into and resulting rupture of the spleen can 
be readily envisaged. 

The gross pathological features in the lungs and liver in this case were char- 
acteristic of those found in tularemia.®*® The peripherally located, sharply circum- 
scribed, firm, infarct-like areas of pulmonary inflammatory reaction may be con- 
sidered as almost pathognomonic, as are the yellow or chalk-like areas of necrosis in 
the liver and spleen nearly always associated with this disease. 

Since there seems to be every reason to believe that an occurrence of this 
type may develop in other cases of tularemia this detailed report has been made. 
The symptoms attendant upon this complication may present many confusing 
problems unless the possibility of its occurrence is considered. 

Summary 

1. The clinical and postmortem features of a case of splenic rupture due to 
tularemia are described. A survey of the literature reveals no similar previously 
reported case. 

2. The pathologic features of the pulmonary lesions in this case at autopsy 
were so characteristic of tularemia that a gross diagnosis of the disease could 
be established before laboratory confirmation by isolation and identification of the 
microorganism was possible. 
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DISSEMINATE LUPUS ERYTHEMATOSUS UNSUCCESSFULLY 
TREATED WITH PENICILLIN, ROENTGEN-RAY 
CASTRATION AND SERUM ALBUMIN * 

By John B. Johnson, M.D., and Edward C. Mazique, M.D., Washington, D. C. 

Disseminate lupus erythematosus is a systemic disease which may be acute, 
subacute or chronic. Manifestations are commonly found in the skin, joints 
and viscera. Sixty to 80 per cent of the cases of the disseminate form occur in 
females during the second and third decades of life.^ The mortality rate in the 
subacute form is about 50 per cent, whereas in the acute form it is reported as in- 
variably fatal.® The etiology and pathogenesis of this disorder are still unknown. 
Stokes and associates ® have attempted to integrate the variegated manifestation 
of lupus erythematosus on an infection-allergy basis with major involvement of 
the vascular system and the skin. Klemperer and associates ^ have suggested that 
the primary pathologic lesion of the disorder is located in the connective tissue 
systems of the body, expressing itself as a fibrinoid degeneration of the collage- 
nous fibers probably due to physio-chemical changes in the colloidal state of the 
connective tissue. No specific therapy has been found. 

The following case report is that of typical subacute disseminate lupus ery- 
thematosus unsuccessfully treated with penicillin and roentgen castration. 

Case Report 

The patient was a 32 year old Negro female, who was in good health until June 
1944, at which time she complained of vague, intermittent low back pain. There was 
no history of unusual exposure to sunlight nor of photosensitivity. In July 1944 she 
observed the appearance of symmetrical er 3 fthematous lesions on both elbows, and later 
a similar erythematous patch that was of a butterfly pattern which bridged the nose 
and tended to spread toward the malar eminences. Concomitantly, a similar rash ap- 
peared on the scalp which eventually became scaly with associated falling of the hair. 
In September 1944 she noted occasional facial edema and slight puSiness of the eye- 
lids upon arising each morning and a few weeks later, slight intermittent pedal edema, 
more pronounced at night. About this time there appeared a generalized lymphadeno- 
pathy; the largest nodes, about 1.5 cm. in diameter, were present in the cervical areas. 
They were firm, freely movable and non-tender. Other phj'sical findings were not 
Significant at the time of this examination in October. Hematological studies showed 
a normal hemogram and normal blood chemistry (see table). The corrected sedi- 

* Received for publication August 27, 1945. 

From tlie Department of Medicine, Howard University, School of Medicine, and Freed- 
mens Hospital, Washington, D. C. 
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mentation rate was 3 mm. in one hour. Urinalysis and blood Wassermann reaction 
were negative. 


Table I 


Hemogram and Blood Chemistry during Course of Disease 



R. B. C. 

(Millions) 


Sed. Rate 

Tot. Pro- 




Date 

W. B. C. 

per Hr. 
Corrected 

tein gm. 

% 

A/G ratio 

N.P.N. 

Creatinine 

11-16-44 

4.22 

6,400 

3 mm. 

6.1 

1.65 

29 


1-6-45 

3.50 


10 mm. 

5.0 




2-18-45 

2-21-45 

3.90 

7,600 

! 

i 

4.43 

0.98 

43 

1.8 

3-7-45 

2.60 

11,300 


5.38 

0.46 

95 

3.0 

3-10-45 





127 

2.7 

3-12-45 




4.59 

0.93 

219 

6.0 

3-15-45 




4.93 

0.88 

92 

3.0 

3-19-45 




4.72 

1.42 

98 


3-22-45 




5.01 


96 

1.6 • 

3-29-45 

2.80 

13,800 


4.19 

1.40 

115 

4 

4-1-45 

4-2-45 

2.56 

18,050 

21 mm.* 

4.84 

0.99 

121 

5 


* Uncorrected. 


In November 1944 tlie patient developed slight tenderness in the right upper 
quadrant and an enlarged liver, three fingers'-breadth below the right costal margin. 
At this time her temperature ranged from 99° to 101° F. The only new complaints 
were intermittent arthritic pains in the shoulder, wrists, elbows and fingers, migratory 
in nature. A biopsy of one of the largest lymph nodes showed only lymphoid hyper- 
plasia, not conforming to any definite pathologic pattern. Also, a biopsy of one of 
the skin lesions showed no diagnostic changes. The patient was given 500,000 units 
of penicillin intramuscularly, 20,000 units every four hours with no change in her 
condition. In addition, she was given blood transfusions, thiamine hydrochloride, and 
crude liver extract. 

In December, she developed a left pleural effusion. The liver extended about four 
fingers’-breadth below the costal margin and tliere was a slight amount of abdominal 
fluid. She developed a persistent anorexia and nausea. 

During January and February 1945 the patient was studied by Dr. Edward Rose 
at the University of Pennsylvania Hospital, who confirmed the diagnosis of disseminate 
lupus erythematosus. 

In addition to supportive therapy, the treatment there consisted of a course of 
iodides and roentgen-ray castration. The castration therapy was instituted because of 
previous observations by Rose and Pillsbury ® suggesting a possible relationship be- 
tween ovarian function and lupus erythematosus. The skin lesions showed some 
improvement under the iodide therapy, but there was progression in the systemic 
manifestations including anemia, hypoproteinemia and evidence of renal involvement. 
At this time she showed casts in the urine, proteinuria and microscopic hematuria. 

The patient was readmitted to Freedmen’s Hospital, February 18, 1945 at which 
time she showed generalized edema, anemia (see table) and dyspnea. There were 
signs of bilateral pleural effusion and ascites. The scalp lesions had resulted in 
several areas of alopecia. Because of the severe hypoproteinemia — 4.43 grams per 
100 c.c. ; A/G ratio of 0.98 — she was given serum albumin. A total of 400 grams was 
given during a period of 16 days beginning March 10, 1945. A slight vise both in 
the total protein and the A.G. ratio occurred but without change in the edema or ef- 
fusions. An attempt to produce diuresis by raercupurin and ammonium chloride was 
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made. Two ampules of mercupurin in 20 c.c. of distilled water were given intra- 
venously on Feb. 25, March 2, and March 5, 1945, while the patient was taking 4 gm. 
of ammonium chloride daily. No diuresis occurred. The significant change which 
did occur was an increase in nitrogen retention (see table). 

The course in the hospital was gradually downward. Her temperature ranged 
from 100° to 101° F. A blood culture on March 7, 1945 was negative. About March 
15, 1945 the patient developed a sore throat which became more severe. This was 
treated unsuccessfully with sulfadiazine. On March 27, 1945 a blood culture positive 
for Staphylococcus aureus was obtained. At this time she developed a transitory 
pleuropericardial friction rub. The patient died in uremia April 3, 1945, approximately 
10 months after onset of initial symptoms. Postmortem examination could not be 
obtained. 


Summary 

A typical fatal case of subacute disseminate lupus erythematosus is presented. 
The total duration of illness was about 10 months. The initial lesion developed 
on the skin, and later clinical signs of involvement of the joints, pleura, liver and 
kidneys were present. A gradually progressive hypoproteinemia developed with 
associated generalized edema, ascites, and pleural effusion. No clinical improve- 
ment resulted from the administration of 400 grams of serum albumin during a 



Pig. 1. Photograph showing symmetrical erythematous lesions of the nose and cheeks. 
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period of 16 days. The anemia was progressive, leukocytosis was present only 
during the last month of illness, a low grade fever was constant but the sedi- 
mentation rate was not elevated. Penicillin and roentgen castration gave no 
beneficial efl^ect. Several days after mercupurin intravenously the non-protein 
nitrogen became elevated. There was some subsequent drop in the non-protein 
nitrogen but not to normal. The patient died in uremia. 
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BILATERAL SUBDURAL HEMATOMA— AN UNUSUAL COM- 
PLICATION OF MENINGOCOCCUS MENINGITIS* 

By Jack Nelson, M.D., Robert M. Clyne, M.D., and J. George Sharnoff, 

M.D., New York, N. Y. 


Case Report 


History: C. O., a 41 year old male, was admitted to Lincoln Hospital on November 
14, 1944 with a five day history of chills and fever together with “red-colored” urine. 
Two days subsequently he began to have generalized aches and pains. On the day of 
admission he became increasingly weak, fell to his knees, and was brought to the 
hospital. 

Physical Examination: The patient appeared acutely ill but alert and oriented. 
The temperature was 104.4° F.; the pulse was 120. The respirations were 40 per 
minute, and the blood pressure was 102 mm. Hg systolic and 70 mm. diastolic. There 
was slight infection of the throat. The heart and lungs were clear, and the abdomen 
was normal. The .deep tendon reflexes were equal and active throughout. There 
were no abnormal reflexes. The neck was flaccid, and there were no other signs of 
meningeal irritation. 

Laboratory Examination: The urine contained 15 erythrocytes per high power 
field but was otherwise normal. The blood showed: hemoglobin 90 per cent (Sahli), 
leukocytes 16,800, polymorphonuclears 86 per cent (including 14 per cent immature 
forms), lymphocytes 12 per cent, monocytes 2 per cent. A roentgenogram of the 
chest was normal with respect both to heart and lungs. The blood urea nitrogen was 


* Received for publication September 10, 1945. 

From the Medical Service of Dr. Kenneth Taylor, Lincoln Hospital, New York City, 
N. Y. 

Dr. Robert O. Kellog, Jr. participated in the clinical management of this case. 
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25 mg. and the blood sugar 102 mg. per 100 c.c. The blood Kline reaction was 
negative. 

Course : On symptomatic therapy including aspirin there was temporary improve- 
ment. However, on the second hospital day the temperature rose to 102.4° F., the 
patient became stuporous, and the neck was suggestively rigid. A lumbar puncture 
revealed cloudy fluid with an initial pressure of 280 mm. of water. There were 
20,000 leukocytes per cu. mm. with a large predominance of polymorphonuclear cells. 
The protein was 942 mg. per 100 c.c. and the sugar was less than 10 mg. per 100 c.c. 
Both smear and culture of the cerebrospinal fluid and culture of the blood revealed 
meningococcus Group I. 

Sulfadiazine therapy was instituted at this time ; 5 gm. were given intravenously 
as an initial dose, and this was followed by 1 gm. intravenously every four hours. 
On the third day of hospitalization the patient appeared worse, with a temperature of 
103.4° F. and marked meningeal signs. The eyes were deviated to the left, and there 
was a fine horizontal nystagmus. There were also a right central facial paresis and a 
paresis of the right arm and leg. The right abdominal reflex was absent, and there 
was a right Babinski reflex. Lumbar puncture at this time revealed fluid which was 
still grossly purulent and was positive for meningococci on smear and culture. 

In addition to the sulfadiazine therapy which was continued at the rate of 1 gm. 
every four hours, penicillin was administered at the rate of 20,000 units intrathecally 
once daily and 20,000 units intramuscularly every three hours. During the following 
two days, despite the persistence of neurologic signs and the maintenance of the tem- 
perature in the range between 101.0° and 103.5° F., the patient seemed improved with 
respect botli to his mental state and his general condition. However, on the evening 
of the fifth hospital day the patient began to have generalized convulsive seizures 
with greater involvement of the right side. These recurred approximately every 10 
to 20 minutes. Fluid obtained by lumbar puncture during this period was still cloudy 
but less so than previously. The initial pressure was 130 mm. of water. There were 
6,650 polymorphonuclear cells per cu. mm. The protein was 540 mg. and the sugar 
was still less than 10 mg. per 100 cu. mm. A few meningococci were seen on smear 
but the culture was sterile. Despite continued therapy with sulfadiazine and penicillin 
the convulsions persisted for the next 30 hours until tlie patient died on the seventh 
hospital day. 

Pathologic Report: Postmortem examination was performed eight hours after 
death. On external examination the body was that of a well developed, well nourished 
male. The skin was clear. The right pupil was slightly more dilated than the left. 

Gross Pathology: Heart: The heart was normal in size and configuration and 
revealed a small triangular area of myocardial fibrosis in the lateral wall of the 
left ventricle. Lungs: Several small patches of pneumonic consolidation were noted 
in the mid-portion of the upper lobe of the right lung. The tracheobronchial mem- 
branes were markedly reddened. Liver, Spleen, Pancreas and Adrenals: These 
organs revealed nothing remarkable. 

Kidneys: The kidneys were of normal size and configuration. Several small 
mucosal hemorrhages were noted in the calyces and pelves of both kidneys. 

Gastrointestinal Tract: Two cm. above the pylorus on the posterior wall was a 
shallow, somewhat irregular ulceration of the gastric mucosa measuring 0.5 cm. in 
diameter. The base of the ulcer revealed a deep brown pigmentation. Immediately 
beyond the pyloric ring there was seen a second, deeper ulcer measuring 1.3 cm. in 
diameter. The edge of this ulcer was smooth and thickened. The lower half of the 
jejunum and the entire ileum were filled with tarry material. 

Brain: When the dura mater was opened, t\vo large, flat masses of recently 
dotted blood, one over each hemisphere, were found in the subdural space over the 
convex cerebral surfaces. The blood clot on the left was somewhat larger. The 
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leptomeninges were greatly thickened by a greenish -yellow, gelatinous material. Cut 
sections of tlie brain were normal. 

Hisfopathology: Lungs: There was an exudate of polymorphonuclear cells and 
fibrin in the bronchioles and in a moderate number of alveoli in sections taken from 
the right upper lobe. 

Stomach: The mucosa and muscularis mucosa were eroded in the areas of ulcera- 
tion. The submucosa was markedly edematous. The blood capillaries in the base 
of the ulcers were greatly distended by coagulated blood. A small amount of fibrosis 
was seen (figure 1). 

Brain : The blood vessels of the leptomeninges were markedly dilated, the tissues 
edematous. A moderate number of degenerating polymorphonuclear cells and lympho- 
cjdes were seen. The cytoplasm of .these cells was vacuolated, and many of the 
nuclei were undergoing karyolysis (figure 2). 



Fig. 2. 

Discussion 


It was evident from the autopsy examination that the meningococcus menin- 
gitis had almost entirely subsided. No organisms were seen on histologic sec- 
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tion, and the exudate was that of a process undergoing resolution. The out- 
standing feature of the case at the time of death was the finding of multiple 
hemorrhages. There was bleeding into the subdural space and intestinal lumen 
and, to a lesser degree, into the mucosa of the genito-urinary tract. Death re- 
sulted from the massive subdural hemorrhages, and for this bleeding no obvious 
source could be determined. 

That a hemorrhagic tendency is part of the syndrome of meningococcal in- 
fections has been evident since the earliest reports of this disease drew attention 
to the purpuric nature of the rash. However, the frequency and variety of these 
hemorrhages have often gone unrecognized. The first case of hemorrhage into 
the adrenal glands consequent upon meningococcal infection (the condition sub- 
sequently to be associated with the names of Waterhouse and Friderichsen) was 
reported in 1894.’^ In the years following, epistaxis, hematemesis, melena and 
hematuria were encountered from time to time .in patients having this disase. 
In 1916 Denehy,- in a study of an epidemic occurring during World War I, al- 
luded to hemorrhage into the brain and into the subarachnoid space. He also 
described two striking instances of multiple hemorrhages into the substance 
of the lung and one case of massive bleeding into the intestinal lumen. In 1922 
Gordon^ reported a case of massive hemothorax resulting from meningococcal 
infection. And more recently Banks and McCartney^ have described the oc- 
currence of extradural hemorrhage about the spinal cord at the thoracic level. 

The precise pathogenesis of hemorrhage in meningococcal infection has not 
been determined.® The histologic study of small hemorrhages® reveals an in- 
volvement of the capillaries by thrombosis together with cloudy swelling of the 
capillary walls and exudation into the perivascular spaces. Whether this process 
is adequate to explain massive bleeding is not clear. An alternative explanation 
which has suggested itself is the minute ulceration of small blood vessels either 
following the lodgement of tiny meningococcal emboli within the capillaries ^ 
or on the basis of devitalization within areas of purpura. Ulceration has re- 
peatedly been seen in the skin following severe rashes.® And yet often, as in the 
case of massive intestinal hemorrhage reported by Denehy and in the sul)dural 
hemorrhage we have encountered, no bleeding point can be found. 

Hemorrhage into the subdural space as a complication of meningococcal in- 
fection is evidently rare. The only mention of it to be found in the literature 
occurs in a report on “Meningococcal Encephalitis” by Banks and McCartney in 
1942. The case in which it was noted deserves to be described in some detail. 

A 19 year old male was admitted to the hospital in coma. Thirty hours previ- 
ously he had become ill and 11 hours before admission he had lapsed into stupor. Ex- 
amination revealed coma with restlessness and rigidity of the neck. There was no 
papilledema. The right pupil did not react to light. The cerebrospinal fluid was 
under a pressure of 300 mm. of water. Meningococci were found on smear and cul- 
ture. A course of sulfathiazole therapy was begun. On the second hospital day a 
right lower facial paresis appeared. On the third hospital day coma persisted, and 
the respiration remained stertorous. The cerebrospinal fluid was salmon-pink in 'color 
and had 12,000 cells. Meningococci were observed on smear, but culture proved 
sterile. During this day there was moderate improvement; the patient became 
oriented and “spoke a few words.” On the fourth and fifth hospital days, however, 
there was a relapse into deep coma, breathing became stertorous again, and the pupils 
appeared dilated and fixed.. The cerebrospinal fluid was again salmon-pink in color 
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and under high pressure. The cells had decreased to 5,300 and, although meningo- 
cocci were found on smear, culture again proved sterile. During the following day 
there appeared convulsions, hyperthermia (temperature 107° F.) and death. 

Autopsy revealed a subdural hematoma two inches long over the left temporal 
lobe. There was a very scanty purulent exudate over the base of the brain and 
within the ventricles. The brain and spinal cord were congested and edematous, and 
a small hemorrhage was found in the mid-brain. 

■ It will be observed that the case we are reporting and the one just summarized 
bear a marked similarity with respect to certain clinical features. The syndrome 
of meningitis was predominant during the early course of both cases. Further- 
more, in both instances there was transient clearing of the mental state together 
with suggestive evidence that the meningitis was beginning to come under con- 
trol (falling leukocyte count and sterile culture). And following this, both pa- 
tients returned to coma with an increase of general and focal neurologic signs 
leading to death. 

It should be pointed out that this pattern of events is in contrast to the ex- 
pected course of meningococcus meningitis. It has been our experience that the 
meningitis of itself almost invariably responds promptly to adequate sulfonamide 
therapy and that, having responded, it does not relapse.® On the other hand, 
hemorrhagic encephalitis, when it occurs as a complication of meningococcal in- 
fection, comes at the onset and is rapidly fatal. It is obvious that the clinical 
differentiation of subdural hematoma from the context of meningitis or from the 
complication of hemorrhagic encephalitis presents considerable difficulty. Yet 
the timely employment of neurosurgery is so effective in the treatment of such 
hematoma that the diagnosis of this condition may be life saving. 

\ 
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EDITORIAL 

THE CONCEPT OF HYPERSPLENISM 


The intimate relationship of the spleen to hematopoiesis has been recog- 
nized for many years. This correlation has been exemplified in the past by 
the catch-all term splenic anenna formerly widely used to describe almost any 
syndrome characterized by splenomegaly^ and anemia. However, in contra- 
distinction to the many recent advances in knowledge of the normal and 
pathological physiology^ of other organs and systems, information concern- 
ing the activities of the spleen has been relatively scanty'. Such information 
as has accumulated has often been deduced from observations made in 
pathological states. The concept of hypersplenism is typical of this ap- 
proach. 

In 1916 Kaznelson ‘ demonstrated that the removal of the spleen resulted 
in a prompt rise in the peripheral platelet count and consequent clinical im- 
provement of some cases of thrombocytopenic purpura. It was postulated 
that the spleen exerted an excessive cytolytic effect upon platelets. However, 
following the widespread use of bone marrow study in such cases in recent 
years megakaryocytic hyperplasia has been regularly observed in essential 
thrombocytopenic purpura. Two schools of thought exist as to the patho- 
genetic mechanism : ( 1 ) that the hyperplasia is a compensatory' phenomenon 
resulting from excessive phagocytosis of circulating platelets, or (2) that it 
represents maturation arrest due to excessive inhibition by an overactive 
spleen. Recent studies by Dameshek and Miller ® demonstrate not only 
quantitative alterations in megakaryocytes but well-defined qualitative 
changes characterized chiefly by lack of platelet formation from the cyto- 
plasm of these cells. Since removal of the spleen results in prompt and 
dramatic change in the megakaryocytes with the outpouring of platelets into 
the peripheral blood it is suggested that recovery is essentially due to the re- 
moval of an overactive splenic humoral, possibly hormonal, substance, i.e., 
splenectomy results in the correction of a state called with some propriety, 
hypersplenism. 

That an intimate relationship exists between the spleen and the level of 
granulocytes in the peripheral blood is evidenced by the effect of removal of 
the normal spleen in the experimental animal and in man. Extirpation of 
the spleen results in a prompt and often quite marked granulocytic leuko- 
cytosis which may persist for some time. Frank® in 1916 first described 
an entity which he named aleukia splenica and which apparently escaped 


1 Kaznelson P. ; Verschwinden der hamorrhagischen Diathese bei einem Falle von 

“essentialler Thrombopenie” (Frank) nach Milzcxstirpation. Splenogene thrombolytische 
Purpura, Wien. klin. Wchnschr., 1916, xxvi, 1451-1454. 

2 Dameshek, W., and Miller, E. B. : The meg^aryocytes in idiopathic thrombocyto- 
penic purpura, a form of hypersplenism, Blood, 1946, i, 27-51. 

3 Frank, E. : Aleukia splenica, Berl. klin. Wchnschr., 1916, liii, 555. 
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widespread clinical recognition until recently when Doan and Wiseman * 
clearly delineated the clinical and hematological features of a syndrome 
called by them primary splenic neutropenia. The syndrome is characterized 
by marked leukopenia, splenomegaly and a normal or even hyperplastic mar- 
row. The existence of neutropenia predisposes to recurring episodes of 
pyogenic infection. Acute, subacute and chronic varieties have been de- 
scribed. Splenectomy, performed after careful studies have ruled out other 
pathological states, results in prompt rise in the leukocyte count and clinical 
improvement of the patient. The effect is fully as dramatic as that observed 
in essential thrombocytopenic purpura. To date approximately twelve such 
cases have been recorded in the literature by a number of observers. 

No information exists yet as to the initiating causes. Doan and Wise- 
man describe excessive phagocytosis of leukocytes by reticulo-endothelial 
cells of the pulp studied by a supravital staining technic. Routine histo- 
pathological studies of the spleen usually fail to demonstrate significant 
changes. A humoral or hormonal mechanism is again postulated and the 
syndrome is regarded as an example of hypersplenism in which the inhibitory 
effect is directed almost entirely against the neutrophilic leukocytes. 

In some of the recorded cases of splenic neutropenia associated moderate 
reduction in the erythrocyte and platelet counts has been observed. A logical 
extension of the concept of hypersplenism would be a syndrome characterized 
by depression of all cellular elements derived from the bone marrow. Such 
an entity has recently been described by Doan and W right ® and is referred 
to as primary splenic panhem at openia. Two cases are reported, one an ap- 
parently congenital variety, the other an acute form. The clinical impor- 
tance of the recognition of this entity lies in its separation from the general 
group of inevitably fatal aplastic anemias. Although primary splenic 
panhematopenia probably constitutes but a small fraction of such cases, the 
vastly improved prognosis after splenectomy renders their separation im- 
perative. 

It is obvious from consideration of the accumulated data, that the spleen 
has more than a passive function as a reservoir of red blood cells or even as 
the “graveyard” of erythrocytes. Evidence indicating a possible endocrine 
function is still scanty. Such a possibility has been postulated for a num- 
ber of years but no valid proof existed. Within recent years a few bits of 
data have accumulated. Thus in 1938 Troland and Lee ® reported the isola- 
tion of a substance from acetone extracts of spleens removed for essential 
thrombocytopenic purpura which induced temporary reduction of the platelet 
count after injection into animals. The existence of “Thrombocytopen,” 

■* Wiseman, B. K., and Doan, C. A. : Primary splenic neutropenia ; a newly recognized 
syndrome, closely related to congenital hemolytic icterus and essential thrombocytopenic 
purpura, Ann. Int. Med., 1942, xvi, 1097-1117. 

® Doan, C. A., and Wright, C. S. : Primary congenital and secondary acquired splenic 
panhematopenia. Blood, 1946, i, 10-26. 

® Troland, C. E., and Lee, F. C. : Thrombocytopen. A substance in the extract from 
the spleen of patients with idiopathic thrombocytopenic purpura that reduces the number of 
blood platelets, Jr. Am. Med. Assoc., 1938, cxi, 221-226. 
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as it was named, has beeii a moot question. Its status is still disputed at this 
time. Dameshek " has reported recently that saline extracts of similar 
spleens produced profound thrombocytopenia with characteristic bone mar- 
row changes in dogs. Evidence of another sort has recently been contrib- 
uted by Ungar." He reports the isolation of a crystalline substance from 
guinea pig spleen which he terms “Splenin.” This substance reduces the 
bleeding time, and increases capillary resistance in the experimental animal. 
Its secretion into the blood is believed to be part of the pituitary-adrenal re- 
sponse to stress. Splenectomized animals injected with cortico-trophic hor- 
mone or adrenal cortical extract do not display the characteristic drop in 
bleeding time observed in normal animals. Ungar believes that these studies 
demonstrate clearly an endocrine function of the spleen. What relation, if 
any, exists between "Thrombocytopen" and “Splenin” is not clear at this 
time. 

If the concept of hypersplenism is further supported by experimental data 
one might be justified in postulating a eusplenic and even a hyposplenic state. 
At this time it would be obviously impossible to do more than speculate upon 
' the probable clinico-pathological manifestations of the latter condition. 

M. S. S. 

^ Ungar, G. : Endocrine function of the spleen and its participation in tlie pituitary- 
adrenal response to stress, Endocrinology, 1945, xxxvii, 329-340. 
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Topley and Wilson’s Principles of Bacteriology and Immunity. By G. S. Wilson, 
M.D., F.R.C.P., D.P.H., K.H.P., and A. A. AIiles, M.A., F.R.C.P. Third Edi- 
tion. Two Volumes. 2054 pages^ 16.5 X 23.5 cm. Williams and Wilkins Co., 
Baltimore. 1946. Price, $12.00. 

This new revision of an important and comprehensive work will be welcomed by 
bacteriologists and others interested in infectious diseases. The general plan of 
presentation of the second edition has been retained. The text has, as formerly, been 
divided into two A'^olumes with the index conveniently appended to both. 

Volume I contains the sections on General and Systematic Bacteriology. Under 
General Bacteriology are discussed characteristics of bacteria, principles of disin- 
fection, antigenic structure, the antigen-antibody reaction and bacteriophage. There 
is a new chapter on antibacterial substances used in the therapy of infections. Part II, 
after some introductory material on methods, consists of discussions by genera of the 
various organisms encountered in medical bacteriology. The nomenclature employed 
is a modified version of the American system, especially of the form set forth in the 
report of the committee of the Society of American Bacteriologists in 1920. A notable 
innovation is the recognition of the terms Salmonella and Shigella for designation 
of organisms previously included in the Genus Bacterium. 

In the second volume are the sections: Infection and Resistance and The Ap- 
plication of Bacteriology to Medicine and Hygiene. In the latter, which is chiefly 
a series of chapters on specific infections, the number of virus diseases included has 
been greatly increased and the lymphogranuloma-psittacosis group is taken up sepa- 
rately. The book closes with considerations of the bacteriology of man, air, milk, and 
water, shellfish and sewage. The new chapter on aerobiology reviews recent develop- 
ments in the disinfection of air in closed spaces. A discussion of soil bacteriology 
and natural economy has unfortunately been deleted. 

With the exceptions noted, the changes have been minor ones — mainly the in- 
sertion of new material — so that, as a result, the edition is longer than that of 1936. 
The preface contains an apology for not having been more concise and some readers 
will agree that part of the detail might have been profitably omitted. The treatment 
of different subjects with respect to recent knowledge is perhaps unavoidably a little 
uneven. However, on the whole, the book retains its high standard of excellence 
and will undoubtedly be widely used both as a text and for reference work. The 
wealth of information and the extensive bibliographies provide a sound basis for entry 
into almost any line of investigation in medical bacteriology. 

H. D. V. 

hlcitrosyphilis. By H. Houston Merritt, A.B., M.A., M.D., Professor of Clinical 
Neurology, College of Physicians and Surgeons, Columbia University; Raymond 
D. Adams, M.A., M.D., Associate in Neurology, Harvard Medical School ; and 
Harry C. Soloman, B.S., M.D., Professor of Psychiatry, Harvard Medical 
School. 443 pages; 24 X 16 cm. Oxford University Press, New York. 1946. 

The authors adequately state the purpose of the text- in their preface as follows : 

. a text book which approached these problems from the point of view of the 
' ueurologist and the psychiatrist and at the same time critically appraised modern 
treatment methods.” They have followed their original purpose and the final result 
>s an excellent modern treatise on neurosyphilis. The bibliograph}" at the end of each 
chapter is adequate. There are chapters dealing with fever therapy, tryparsamide, 
and penicillin. They have approached the individual problems by presenting the in- 
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dications, contraindications, advantages, and disadvantages of all methods of diagnosis 
and treatment. An interesting feature is the presentation of case reports throughout 
the text. This is a book which, in the opinion of this reviewer, should occupy a space 
in the library of the general practitioner and specialist. 

H. M. R. , 


Gastro-enterology. By PIenry L. Bockus. Volume I. 831 pages; 25.5x17 cm. 
W. B. Saunders Company, Philadelphia. 1943. Price, $12.00. 


Dr. Bockus has written a three volume work on gastro-enterology which has 
been hailed as a monumental contribution. The first volume which is here reviewed 
deals with tlie esophagus and stomach; Volume II with the small and large intestines 
and peritoneum; Volume III with the liver, biliaiy tract and pancreas. 

The first section of Volume I deals with the examination of the patient and in- 
cludes history taking, symptomatologj’, physical examination and laboratory examina- 
tions in gastrointestinal diseases. 

Section II includes disorders of the esophagus and diaphragm with an excellent 
discussion of the anatomy and physiology of these structures, which introduces the 
pathological entities such as hiatus hernia, esophageal stricture, cardiospasm, etc. The 
coincidence of cardiospasm and pneumonia is properly emphasized. 

Diseases of the stomach are discussed in Section III and again, a summary of the 
fundamental anatomy and physiology precedes the consideration of the various morbid 
states. 

The excellent format of this book facilitates its perusal. Illustrations in the form 
of roentgenograms, drawings and photographs are reproduced with unusual clarity. 
The listings in the index are complete and orderly, increasing greatly the value of the 
book for reference purposes. 

Dr. Bockus has successfully incorporated his own vast experience in these pages. 
The completed work, as judged by the quality of this first volume, will be an important 
addition to the literature on gastro-enterology. 
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X-Rays and Radium in the Treatment of Diseases of the Skin. Fourth Edition, 
Revised. By George M. MacKee,-M.D., and Anthony C. Cipoliaro, M.D. 
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lated by Lewis Dexter, M.D. 451 pages; 23.5x16 cm. 1946. Charles C. 
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Principles of Hematology. Third Edition, Revised. By Russell L. Haden, M.A., 
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Treatment of Bronchial Asthma. By Vincent J. Derbes, M.D., and Hugo Tristram 
Engelhardt, M.D., F.A.C.P. 466 pages; 24 X 16 cm. 1946. J. B. Lippincott 
Company, Philadelphia. Price, $8.00. 

Penicillin; Its Practical Application. By multiple authors under the Editorship of 
Professor Sir Alexander Fleming, M.B., B.S., F.R.C.P., F.A.S. 380 pages; 
22.5 X 14.5 cm. 1946. The Blakiston Company, Philadelphia. Price, $7.00. 

The Drama of Se.v. By James Lincoln McCartney, M.D., F.A.C.P. 147 pages ; 
22 X 14.5 cm. 1946. Stratford House, Inc., New York. Price, $2.50. 

If You Ask My Advice. By Henry Pleasants, Jr., M.D. 110 pages; 21 X 14 cm. 
1946. Bruce Humphries, Inc., Boston. Price, $2.00. 

Environmental Warmth and Its Measurement. With 10 charts. By T. Bedford, 
D.Sc. 40 pages. British Information Services, New York. 1946. 

Psychotherapy in General Practice. Report of an experimental postgraduate course. 
By Geddes Smith. 38 pages. The Commonwealth Fund. 1946. Price, .25. 



COLLEGE NEWS NOTES 

Reduction in the Size of the Section on College News Notes 

Owing to the critical shortage of paper it will be necessary for an indeterminate 
period to limit the publication of College News Notes. This decision, taken at tlie 
recent meeting of the Board of Regents, has been given partial effect in the present 
issue, but will apply more drastically to ensuing numbers until an adequate supply of 
paper is once more available. 

In the reduced space priority will be given to the announcements, of future meet- 
ings, conferences or assemblies of special interest to internists, and to important awards 
to College members. 


Dr. David P. Barr, F.A.C.P., President, officially represented the American Col- 
lege of Physicians at the meeting of the American Diabetes Association in Toronto, 
during September, which marked the 25th anniversary of the discovery of insulin. 


The Forty-third Annual Congress on Medical Education and Licensure will meet 
February 10 and 11, 1947, at the Palmer House, Chicago. 


Dr, F. M. Pottenger Again Honored 

Dr. Frank M. Pottenger, F.A.C.P., Monrovia, Calif., former President and for 
many years a Regent of the American College of Physicians, was tendered a great 
birthday party by more than three hundred friends and former patients at the Pot- 
tenger Sanatorium and Clinic, on September 22, although his 77th birthday did not 
occur until September 27. Former patients came from far and near to pay tribute. 
Dr. Pottenger founded the Sanatorium in 1903, and during the interim more than 6,000 
patients have been treated there. 


The appointment of Dr. Howard A. Rusk, F.A.C.P., New York, to head the new 
Department of Rehabilitation and Physical Medicine of the New York University 
College of Medicine, has been announced. In addition to instructing medical students 
in problems and technics in this field, the department will cooperate with hospital 
authorities of New York City in establishing and supervising programs for the re- 
habilitation of patients in all oi the city hospitals. 

Dr. Rusk established the rehabilitation program of the Army Air Forces in 1942 ; 
upon this program were patterned those of the Army Service Forces, the Navy, the 
U. S. Public Health Service and the Veterans Administration. Dr. Rusk will continue 
his activities as Associate Editor of tlie New York Times, and consultant to the Medi- 
cal Director of the Veterans Administration. 


Rear Admiral John Harper, (MC), USN, F.A.C.P., Washington, D. C., has 
been awarded the Legion of Merit, “for exceptionally meritorious conduct in the per- 
formance of outstanding services in the planning, development and establishment of 
the United States Naval Hospital, National Naval Medical Center, Bethesda, Md., 
from the outbreak of hostilities until Feb. 4, 1942, and as medical officer in command 
of this hospital from Feb. 5, 1942 to April 12, 1945.” 

Dr. Paul R. Hawley, F.A.C.P., Chief Medical Director of the Veterans Admin- 
istration, recently announced the appointment of Dr. Samuel M. Bittinger, F.A.C.P., 
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Sanatorium, N. C, as Chief of Section, Tuberculosis Unit, VA Hospital, Oteen, N. C. ; 
Dr. George C. Wilson, F.A.C.P., Wallingford, Conn., as Assistant Chief, Tubercu- 
losis Section, VA^Branch Office No. 1, Boston; Dr. Morris C. Thomas (Associate), 
Indianapolis, as Chief of Section, Tuberculosis Unit, VA Hospital, Dayton, Ohio. 


The appointments of 18 Fellows and two Associates of the College to be civilian 
consultants to the Secretary of War, through the Surgeon General, were recently 
announced. These were as follows : 

Internal medicine: Dr. Arthur C. Curtis, F.A.C.P., Ann Arbor, Mich.; Dr. 
Francis R. Dieuaide, F.A.C.P., New York; Dr. Garfield G. Duncan, F.A.C.P., 
Philadelphia; Dr. Edgar Durbin, F.A.C.P., Denver; Dr. Lester C. Feener (Associate), 
El Paso, Tex.; Dr. Harry T. Harper, Jr., F.A.C.P., Augusta, Ga. ; Dr. William J. 
Kerr, F.A.C.P., San Francisco; Dr. Orlando B. Mayer, F.A.C.P., Columbia, S. C. ; 
Dr. John B. McKee, F.A.C.P., Winchester, Va. ; Dr. William S. Middleton, F.A.C.P., 
Madison, Wis. ; Drs. Samuel Morrison, F.A,C.P., and Maurice C. Pincoffs, F.A.C.P., 
Baltimore; Dr. Monroe J. Romansky (Associate), Silver Spring, Md. ; Dr. S. Marion 
Salley, F.A.C.P., Miami, Fla.; Dr. James J. Waring, F.A.C.P., Denver; Dr. Wallace 
M. Yater, F.A.C.P., Washington, D. C. 

Neuropsychiatry; Dr. Hervey M. Cleckley, F.A.C.P., Augusta, Ga. ; Dr. Walter 
Freeman, F.A.C.P., Washington, D. C. 

X-Ray: Dr. Arthur C. Christie, F.A.C.P., Washington. D. C. 

Radiology: Dr. Edgar M. McPeak, F.A.C.P., Washington, D.C. 


At its meeting in New York the first week in September, the American Congress 
of Physical Medicine awarded Dr. Ralph Pemberton, F.A.C.P., Philadelphia, the Dis- 
tinguished Service Gold Key for outstanding accomplishments in the field. 


Colonel James E. Ash, (MC), USA, F.A.C.P., Washington, D. C., Director 
of the Army Institute of Pathology, received the following tribute from the American 
Society of Clinical Pathologists; “The Army Institute of Pathology has contributed 
immeasurably to the increasing knowledge in the medical field, particularly that 
of pathology, and has reflected credit on the Army Medical Department and the United 
States Army, and has fostered a military-civilian liaison tliat was nothing short of 
priceless in World War H. The leadership for these far reaching projects was from 
1937 to the present vested in Colonel James E. Ash from whose inspiration, judgment 
and scientific acumen stemmed the success of many of these projects.” 


Dr. Howard F. West, F.A.C.P., Los Angeles, President of the American Heart 
Association, Inc., has designated February 9-15, 1947, as National Heart Week. Dur- 
ing this week the educational activities of the Association, which emphasize the im- 
portance of rheumatic fever and heart disease in children, will reach a climax. The 
American College of Physicians is supporting and cooperating in the work of the 
American Council on Rlieumatic Fever of the Association. 


The National Gastroenterological Association at its Annual Convention Banquet, 
June 1947, will award $100 and a certificate of merit for the best unpublished con- 
tribution on gastroenterology or allied subjects in its 1947 Award Contest. Additional 
certificates will be awarded to worthy, but less meritorious, contributions. Contestants 
niust be members of the American Medical Association or similar organizations in 
other countries. The Association reserves exclusive right to publish the honored con- 
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tributions in I he Review of Gastroenterology. Entries should be limited to 5,000 
words, typewritten in English in manuscript form, and submitted not later than April 1, 
1947, accompanied by an entry letter, to the Association, 1819 Broadway, New York 
23, N, Y. 


The appointment of Dr. John B. Youmans, F.A.C.P., Nashville, Tenn., to the 
Deanship of the University of Illinois College of Medicine was recently announced. 
Dr. Youmans is presently Professor of Medicine and Acting Dean of the Vanderbilt 
University School of Medicine. He graduated in 1919 from the Johns Hopkins Uni- 
versity School of Medicine, became a Fellow of the College in 1925, and is a diplomate 
of the American Board of Internal Medicine. Dr. Youmans served during 1940-41 
as a member of the Rockefeller Foundation Health Commission to Europe. He is a 
Fellow of the American Medical Association, and a member of the Southern Medical 
Association, American Society for Clinical Investigation, American Clinical and 
Climatological Association, and of the Association of American Physicians. 


Dr. Harold Swanberg, F.A.C.P., Quincy, 111., recently received the Distinguished 
Service Award for 1946 of the Mississippi Valley' Medical Society, “in recognition of 
unusual and distinguished services as editor, as administrator and as founder of medi- 
cal periodicals and societies, of a medical library and of endowment funds and a 
foundation, all of them designed to help physicians ip private practice to continue their 
education; to stimulate clinical research; to promote good fellowship and advance the 
interests of the members of the profession; and to make more readily available, espe- 
cially in rural and urban areas, a higher quality of medical service; and in appreciation 
of his zealous and untiring efforts in behalf of the Society and its members.” 


The series of Friday Afternoon Lectures of the New York Academy of Medicine, 
1946^7, will include the following by Fellows of the College: 

December 6, Dr. Z. Taylor Bercovitz, New York, “Colitis.” 

January 3, Dr. A. J. Carlson, Chicago, “The Treatment of Chronic Alcoholism by 
the General Practitioner.” 

March 28, Dr. Lloyd F. Craver, New York, “Recent Advances in the Treatment of 
Lymphomas and Leukemias.” 


Dr. Francis J. Braceland, F.A.C.P., has retired from active duty in the U. S. Naval 
Reserve, where he had the rank of Captain, and is now Consulting Psycliiatrist to the 
Mayo Clinic and Professor of Psychiatry, Mayo Foundation, University of Minnesota 
Graduate School. 


Dr. John Q. Griffith, Jr., F.A.C.P., Philadelphia, Pa., Dr. M. August Lindauer 
(Associate), Philadelphia, Pa., Dr. Ralph L. Shanno, F.A.C.P., Forty Fort, Pa., and 
Dr. James F. Couch, Eastern Research Laboratory of the U. S. Department of Agricul- 
ture, were awarded a Certificate of Merit by the American Medical Association at the 
San Francisco meeting for an exhibit entitled “Rutin: Treatment for Hypertension 
Associated with Increased Capillary Fragility. 


Dr. Ralph L. Shanno, F.A.C.P., Forty Fort, Pa., Dr. John Q. Griffith, Jr., 
F.A.C.P., Philadelphia, Pa., and Dr. William LaMotte, Jr., Philadelphia, Pa., received 
an award for a scientific exhibit at the Philadelphia meeting of the Medical Society 
of the State of Pennsylvania, held during October, 1946, for an exhibit entitled 
“Capillary Fragility and Capillary Permeability in Relation to Retinal Hemorrhage.” 
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Emory University Offers Informal Courses of Postgraduate Type 

Dr. Russell H. Oppenheimer, F.A.C.P., Professor of Clinical Medicine at Emory 
University, Atlanta, Ga., has recently announced that the University will offer in- 
formal courses of instruction of a postgraduate type to men in practice. These are 
arranged for varying periods of time, preferably for a three months or quarter basis. 
They will, however, take students for periods as short as two weeks. 


At the Fortietli Annual Meeting of the Southern Medical Association, which 
occurred November 4-7, at Miami, Fla., Dr. William H. Sebrell, Jr., F.A.C.P., 
Betliesda, Md., was presented with the Association’s Research Medal for his studies 
on nutrition in relation to public health. 


The Canadian Medical Procurement and Assignment Board published a very 
valuable guide for medical officers retiring from active duty. The pamphlet is en- 
titled, “Facts about Your Medical Career on Demobilization.” The publication gives 
detailed information concerning the advantages and opportunities to which retiring 
medical officers are eligible. It reviews in some detail the matter of refresher courses, 
postgraduate training, placement, and miscellaneous appointments. It contains a com- 
plete survey of medical refresher courses, internships, residencies, assistantships, 
fellowships, etc. 

Copies are available through the Canadian Medical Association, 184 College St., 
Toronto, or through the headquarters of the Board at Ottawa. 


Dr. Abraham M. Kleinman (Associate), Brooklyn, N. Y., has been awarded the 
Army Commendation Ribbon in recognition of his services as Assistant Chief and 
Chief of Medical Service at Halloran General Hospital, Staten Island, N. Y. 


American College of Physicians Regional Meetings 
North Carolina 

Under the Governorship of Dr. Paul F. Whitaker, F.A.C.P., Kinston, a Regional 
Meeting of the College for North Carolina took place October 18, at Winston-Salem. 
The scientific program was as follows : The Diagnosis and Treatment of Rheumatoid 
Spondylitis, Dr. Richard Z. Query, Jr., F.A.C.P., Charlotte, N. C. ; The Technic and 
Value of Therapeutic Pneumoperitoneum, Dr. Joseph S. Hiatt, Jr. (Associate), Sana- 
torium, N. C. ; Cecal Granulomata, Dr. Charles M. Caravati, F.A.C.P., Richmond, Va . ; 
Surgery of Patent Ductus Arteriosus (Moving pictures). Dr. Howard H. Bradshaw, 
Winston-Salem, N. C . ; Clinico-Pathological Conference, Drs. Oscar E. Hansen-Pruss, 
Durham, N. C. and Robert P. Morehead, F.A.C.P., Winston-Salem, N. C. 

An informal dinner at the Old Town Club followed the scientific sessions. The 
guest address was delivered by Dr. Leslie B. Hohman, Visiting Professor of Psy- 
chiatry, Duke University. Dr. Whitaker also spoke at the dinner. 

North Central States 

A Regional Meeting of the College for tlie states of Illinois, Indiana, Iowa, Ken- 
tucky, Michigan, Minnesota and Wisconsin, occurred at Chicago, November 16. 
Dr. Walter L. Palmer, Governor for Northern Illinois, served as Chairman of the 
Local Program Committee. Drs. Douglas Donald, Cecil M. Jack, Robert M. Moore, 
Karver L. Puestow, and B. F. Wolverton, Governors for Michigan, Southern Illinois, 
Indiana, Wisconsin, and Iowa, respectively, presided at the meetings. Dr. Andrew C. 
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Ivy, F.A.C.P., Vice President and Distinguished Professor of Physiology, Universit}- 
of Illinois, spoke at the evening session on the topic, "War Crimes of a Medical 
Nature.” Dr. David P. Barr, President, Dr. Cliauncey W. Dowden, Chairman of the 
Board of Governors, Dr. Morris Fishbein, Editor of the Journal of the American 
Medical Association, Dr. Ernest E. Irons, Past President and Regent, Mr. Edward R. 
Loveland, Executive Secretary, and Dr. LeRoy Sloan, Regent and General Chairman 
of the 1947 Annual Convention, also addressed remarks following the dinner at which 
Dr. E. V. Allen, Governor for Minnesota, was Toastmaster. The scientific program 
was as follows ; Peritoneoscopy : Clinical and Pathological Correlations in Epidemic 
Hepatitis, Dr. Thomas N. Horan, F.A.C.P., Detroit; Early Diagnosis and Treatment 
of Subclinical Liver Impairment, Dr. John G. Mateer, F.A.C.P., Detroit; Homo- 
logous Serum Jaundice, Dr. Richard B. Capps, F.A.C.P., Chicago; Amebic Hepatitis, 
Dr. George W. Pedigo, F.A.C.P., Louisville; Antibody Relationships of Blood Plasma 
Protein, Dr. Harold Duetsch, Madison; Amino Acids in Nephrosis, Dr. Douglas A. 
MacFagden, Chicago; 7'he Role of Amino Acids in Nutrition, Dr. W. C. Rose, 
Urbana, 111.; The Metabolism of Chiniofon, Drs. Edgar S. Gordon, F.A.C.P., and 

E. C. Albright, Madison, Wis. ; Transport and Excretion of Uric Acid In Normal and 
Gouty Individuals, Drs. R. Levine and William Q. Wolfson, Chicago; The Use of 
Diet in the Management of Calcium Phosphate Urolithiasis, Dr. R. H. Flocks, 

F. A.C.S., Iowa City; Extra Renal Uremia, Dr. Francis D. Murphy, F.A.C.P., Mil- 
waukee; Thiouracil in the Treatment of Hyperthyroidism, Dr. J. O. Ritchey, F.A.C.P., 
Indianapolis; End Results of Treatment of Pituitary Dwarfism with Sex Hormones, 
Dr. Willard O. Thompson, F.A.C.P., Chicago; Chemotherapy and Radioactive Sub- 
stances in the Treatment of Diseases of the Hemopoietic System, Dr. Leon O. Jacob- 
son, Chicago ; Surgical Treatment of Hypertension, Dr. Adrien Verbrugghen, F.A.C.S., 
Chicago; Pulmonary Adenomatosis, Dr. Frederick J. Pohle, Madison; Neurologic 
Causes of Pain in the Upper E.xtremities, Dr. Lee M. Eaton, Rochester, Minn.; 
Management of Patients with Cardiospasm, Dr. Frank R. Peterson, F.A.C.S., Iowa 
City; Clinical Manifestations of Alkalosis, Dr. David P. Barr, F.A.C.P., New York; 
Vascular Emergencies, Dr. E. A. Hines, Jr., F.A.C.P., Rochester, Minn.; Present 
Status of Folic Acid in the Treatment of Macrocytic Anemia, Dr. C 3 'rus C. Sturgis, 
F.A.C.P., Ann Arbor; Isolated Myocarditis, Dr. O. Saphir, Chicago; Disseminated 
Inflammatory Lesions Following Sulfonamide Administration, Dr. Eleanor M. Hum- 
phreys, Chicago; Present Status of Treatment of Bacterial Endocarditis With Penicil- 
lin, Dr. C. Phillip Miller, F.A.C.P., Chicago; Penicillin Therapy of Syphilis, Dr. J. 
Murray Kinsman, Louisville; Clinical Use of Streptomycin, Dr. Wallace E. Herrell, 
F.A.C.P., Rochester, Minn. ; Present Status of the Scarlet Fever Problem, Dr. Paul S. 
Rhoads, F.A.C.P., Chicago; Clinical Intoxication with Potassium, Dr. Norman M. 
Keith, Rochester, Minn.; Cor Pulmonale: A Comparison of the Acute and Chronic 
Forms, Dr. Norbert Enzer, F.A.C.P., Milwaukee. 

Florida 

Preceding the meetings of the Southern Medical Association, a Regional Meeting 
of the College occurred at Miami Beach, Fla., November 3 and 4, through the co- 
operation of Dr. Turner Z. Cason, F.A.C.P.; Jacksonville, Dr. Glenville Giddings, 
F.A.C.P., Atlanta, Dr. E. Dice Lineberry, F.A.C.P., Birmingham, and Dr. Kenneth M. 
Lynch, F.A.C.P., Charleston, College Governors for Florida, Georgia, Alabama and 
South ’ Carolina, ’respectively. Dr. Edward L. Bortz, F.A.C.P., Philadelphia, Vice- 
Chairman of the Board of Governors and Chairman of the Advisory Committee on 
Postgraduate Courses, and the visiting Governors were guest speakers at the Luncheon 
Meeting at the McAllister Hotel, November 4. The scientific program consisted of 
the following : Chronic Cor Pulmonale : Case Due to Pulmonary Artery Compression 
by Aneurj^sm of Aorta, Dr. Julius R. Pearson, F.A.C.P., Miami Beach; Climate and 
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Heart Disease, Dr. Herbert Eichert (Associate), Miami; Delayed Convalescence in 
Infectious Hepatitis, Dr, Donald F. Marion, F.A.C.P., Miami ; Value and Limitations 
of X-ray Study of the Gastrointestinal Tract, Dr. Frederick K. Herpel, F.A.C.P., West 
Palm Beach; Clinic: Treatment of Cirrhosis of Liver, Dr. Franz Stewart, F.A.C.P., 
Miami; Clinic: Demonstration of Cardiac Cases, Drs. Charles F. Roche, F.A.C.P., 
and Donald F. Stannus (Associate), Miami Beach. 

Western Michigan Regional Meeting of the College, Grand Rapids 

A Regional Meeting of the members of the American College of Physicians 
was held at Grand Rapids, October 30, 1946, under the chairmanship of Dr. Burton R. 
Corbus, F.A.C.P. The program was as follows : Bacterial Endocarditis, Dr. J. D. 
Venema — Discussant, Dr. L. Paul Ralph ( Associate) ; A Group of Interesting and 
Unusual Arthritides, Dr. Carl B. Beeman, F.A.C.P., Grand Rapids — Discussant, 
Dr. William D. Robinson, F.A.C.P., Ann Arbor; Echinococcus Disease of the Lungs, 
Dr. No 3 'es L. Avery, Jr. -(Associate), Ann Arbor — Surgical discussant. Dr. J. Duane 
Miller, F.A.C.S., Grand Rapids; Undulant Fever, Dr. Gordon W. Balyeat, F.A.C.P., 
Grand Rapids; Cutaneous Lj^mphosarcoma, Dr. Ralph L. Fitts, F.A.C.P., Grand 
Rapids; Social Hour; Dinner. 

Guest Speaker at the dinner given at the University Club was Dr. D. Robinson. 
His topic was "Some Observations on Malnutrition as It Actually Occurs in Popula- 
tion Groups.” 

Corrections 

In College News Notes, September 1946, page 550, the service designation USN 
and tlie address, Philadelphia, were ascribed to Dr. George Cupp Griffith, F.A.C.P. 
Dr. Griffith served in the Medical Corps of the Naval Reserve, and is located in Los 
Angeles. 

In the College News Notes, August, 1946, page 389, it was incorrectly stated that 
“Dr. Joseph S. Hiatt, F.A.C.P., Sanatorium, N. C., has been appointed to the position 
of-Superintendent of the Hugh Chatham Memorial Hospital, Elkin, N. C.” Dr. Joseph 
S. Hiatt, Jr. (Associate), has in fact been appointed to the position of Associate 
Superintendent and Associate Medical Director of the North Carolina Sanatorium for 
the Treatment of Tuberculosis, Sanatorium, N. C. ; Dr. Hiatt’s father, the Reverend 
J. D. Hiatt, D. D., has been appointed Superintendent of the Hugh Chatham Memorial 
Hospital. 


Gifts to the College Library 
Dr. Ralph Bowen, F.A.C.P., Houston, Tex. — 3 reprints 

Dr. Charles H. Lutterloh, F.A.C.P., Hot Springs National Park, Ark. — 1 reprint 

Dr. Fred M. Meixner, F.A.C.P., Peoria, 111. — 5 reprints 

Dr. Bradford Murphey, F.A.C.P., Denver, Col. — 1 reprint 

Dr. D. E. Nolan (Associate), Dayton, Ohio — ^3 reprints 

Dr. Aaron E. Parsonnet, F.A.C.P., Newark, N. J. — 1 reprint 

Dr. Joseph T. Roberts (Associate), Washington, D. C. — 1 reprint 

Dr. Carl F. Shaffer (Associate), Houston, Tex.— 6 reprints 

Dr. Edward J. Stieglitz, F.A.C.P., Washington, D. C. — 6 reprints 

Dr. John Mumford Swan, F.A.C.P., Rochester, N. Y. — 4 reprints 

Dr. Charles C. Verstandig (Associate), New Haven, Conn. — 1 reprint 

Dr. R. Lomax Wells, F.A.C.P., Washington,- D. C. — 1 reprint 

The College acknowledges with thanks to the author. Dr. Edward R. Janjigian 
(Associate), Edinburg, Ind., a copy of his novel, entitled “Doctor Destiny,” which 
has been added to the College Library. 
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Retirements from Service 

Since the last publication of this journal, the' following members of the College 
have been reported retired or on terminal leave (to October 12, 1946 inclusive). 

Frank M. Adams, Hot Springs National Park, Ark. (Lt. Col., MC, AUS) 
Charles H. Armentrout, Asheville, N. C. (Lt. Comdr., MC, USNR) 

Robert E. Driscoll, Chicago, 111. (Capt., MC, AUS) 

Albert M. Eaddy, .Columbia, S. C. (Major, MC, AUS) 

Angelo S. Geraci, Chicago, 111. (Major, MC, AUS) 

Mack L. Gottlieb, New York, N. Y. (Comdr., MC, USNR) 

Albert S. Hyman, New York, N. Y. (Capt., MC, USNR) 

Clyde H. Kelchner, Allentown, Pa. (Major, MC, AUS) 

Norman Learner, Philadelphia, Pa. (Major, MC, AUS) 

Harris V. Lilga, Petoskey, Mich. (Major, MC, AUS) 

Murlin P. Merryman, Rapid City, S. D. (Major, MC, AUS) 

William C. Munly, Portland, Ore. (Col., MC, USA) 

Frazier J. Payton, Miami Beach, Fla. (Comdr., MC, USNR) 

, Heyes Peterson, Wheeling, W. Va. (Lt., MC, USNR) 

Wilfrid E. Riddolls, Brantford, Ont., Can. (Lt. Col., RCAMC) 

Elmer S. Robertson, Richmond, Va. (Major, MC, AUS) 

Robert B. Rutherford, Peoria, 111. (Col., MC, AUS) 

George C. Thomas, Chevy Chase, Md. (Rear Admiral, MC, USN) 

Ray Vander Meer, Grand Rapids, Mich. (Major, MC, AUS) 

Samuel J. Weinberg, Los Angeles, Calif. (Major, MC, AUS) 

Jack Wexler, Boston, Mass. (Major, MC, AUS) 

Andrew Yeomans, Baltimore, Md. (Comdr., MC, USNR) 


Elections to Membership, American College of Physicians 

On October 20, 1946, on the recommendation of the Committee on Credentials, 
the Board of Regents formally elected the following candidates to membership. (73 
FELLOWS, indicated in full CAPITALS; 126 Associates, indicated in lower case). 

I 

Abels, Jules C., New York, N. Y. 

ALLEN, IRENE VIOLA, East St. John, New Brunswick, Can. 

Anday, George John, Chicago, 111. 

. Anthony, Eleanor Margaret, Philadelphia, Pa. 

ARNETT, SAMUEL CULLEN, JR., Lubbock, Tex. 

Avey, Harry Thompson, Jr., Oklahoma City, Okla. 

Balberor, Harry, Detroit, Mich. 

BARTON, EVAN MANSFIELD, Chicago, 111. 

Bass, Hyman Elihu, New York, N. Y. 

Bates, Clarence Edgar, Oklahoma City, Okla. 

BERNSTEIN, ARTHUR, Chicago, 111. 

BEST, GORDEN NEWALL, Council Bluffs, Iowa 
Beyer, Karl Henry, Jr., Bala-Cynwyd, Pa. 

Blumenthal, Basil, Washington, D. C. 

Boger, William Pierce, Philadelphia, Pa. 

BOLAND, EDWARD WARD, Los Angeles, Calif. 

Boone, Leslie Jay, Washington, Pa. 

Borson, Harry J., Berkeley, Calif. 

Bosworth, Edward Louis, Rome, Ga. 
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Branch, Charles Henry Hardin, Philadelphia, Pa. 

Brandsma, Maynard, Beverly Hills, Calif. 

Branning, William Sterry, Durham,’ N. C. 

Brightman, I. Jay, Albany, N. Y. 

Brooks, Nathan, Detroit, Mich. 

BROSIN, HENRY WALTER, Chicago, 111. 

Brown, Jesse Benjamin, Ancon, C. Z. 

Budnitz, Joseph, Pittsfield, Mass. 

BUTLER, STUYVESANT, Winnetka, III. 

CANDEL, SAMUEL, Brooklyn, N. Y. 

CARROLL, HOWARD BERTRAM, Chicago, 111. 

Chanis, Rolando Augusto, Panama, R. P. 

Chatard, Ferdinand Edme, (MC), USN, Washington, D. C. 
Cherry, Clifford Burns, Los Angeles, Calif. 

Christman, Herbert Emanuel, Lakewood, Ohio 
Closterman, Donald Franks, Kingston, Pa. 

COGGESHALL, LOWELL THELWELL, Chicago, 111. 
Colvin, Merl G., Williamsport, Pa. 

Corrado, Albert Guy, Pittsburgh, Pa. 

Cotter, Edward Francis, Baltimore, Md. 

CRAGO, FELIX HUGHES, Great Falls, Mont. 

CRAIN, DARRELL CLAYTON, Washington, D. C. 
Crumrine, Clarence Acklin, Washington, Pa. 

Danowski, Thaddeus Stanley, New Haven, Conn. 

DAVIS, JOHN PRESTON, Winston-Salem, N. C. 

Dick, Macdonald, Durham, N. C. 

Dobson, Herbert Victor, Peterborough, Ont., Can. 

Doty, Edwin John, New York, N. Y. 

DUNN, THOMAS BALFOUR, Oakland, Calif. 

DUNN, WILLIAM LeROY, Washington, D. C. 

ECHIKSON, JOSEPH ISRAEL, Newark, N. J. 

ENGLISH, JOHN PAUL, South Bend, Ind. 

Evans, Carvel Swift, Salt Lake City, Utah 
EVANS, ELWYN, Winter Park’, Fla. 

Fairchild, Laurence McCarty, Ancon, C. Z. 

FISHER, H(ARRY) RUSSELL, Bala-Cynwyd, Pa. 

Fisher, Saul H., New York, N. Y. 

Florio, Lloyd Joseph, Denver, Colo. 

Ford, Elbert Sylvester Caldwell, Philadelphia, Pa. 

Forte, Joseph Anthony, Jr., (MC), USN, Washington, D. C. 
Fox, Theodore T., New York, N. Y. 

Freeman, Joseph, Philadelphia, Pa. 

Freireich, Kal, Forest Hills, N. Y. 

french, a (DAM) JAMES, Ann Arbor, Mich. 

Friedman, Gerald Jonas, New York, N. Y. 

Gendel, Benjamin Robert, New Haven, Conn. 
GETTELFINGER, WILFRID CHARLES, Louisville, Ky. 
gill, CHARLES CHUTE, (MC), USA, Washington, D. C. 
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Gillick, Frederick George, Willow Grove, Pa. 

GILMAN, ROBERT LOUIS, Wallingford, Pa., (MC), USNR 
Goldhainer, Morton Louis, Cleveland, Ohio 
GRAHAM, ROBERT WILLIAMS,' Toronto, Ontario, Can. 
Greenberg, Samuel U., New York, N. Y. 

GUTHRIE, MORRIS BAKER. Columbus, Ohio 

Hammel, Max Arthur, Santa Barbara, Calif. 

Hartnett, William Gordon, Muskogee, Okla. 

Harvey, Joseph Paul, Youngstown, Ohio 

HAYS, JAMES FRANKLIN, (MC), USN, 'Washington, D. C. 

Henry, Blondy Sewell, Memphis, Tenn. 

HERNANDEZ, VINCENT, (MC), USN, Washington. D. C. 
Hilker, Albert William, Eau Claire, Wis. 

HOLLANDER, JOSEPH LEE, Philadelphia, Pa. 

HOLMAN, CHARLES NIXON, Portland, Ore. 

Horwitz, Orville, Philadelphia, Pa. 

IRVINE, JED HOTCHKISS, New York, N. Y. 

Issos, Demetrios Nestor, Birmingham, Ala. 

Jenkins, Daniel Edwards, Ann Arbor, Mich. 

JENNINGS, HARRY NELSON, Calgary, Alberta, Can. 
Johnson, Carl Harold, Gettysburg, Pa. 

Josephs, Irving Louis, Los Angeles, Calif. 

Joslyn, Harold Lees, St. Louis, Mo. 

Kapp, Louis A., New York, N. Y. 

Kaufman, Paul, New York, N. Y. 

KEENEY, EDMUND LUDLOW, Baltimore, Md. 

KENNEDY, J(AMES) ALLEN, Nashville, Tenn. 

Keyes, John Wesley, Detroit, Mich., (MC), AUS 
KLEEFIELD, ELMER ALFRED, Forest Hills, N. Y. 
KNEEDLER, WILLIAM HARDING. Philadelphia, Pa. 

Kohl, Harold Willis, Tucson, Ariz. 

Kostal, Otto Albin, Hastings, Nebr. 

KUBANEK, JOSEPH LOUIS, Eloise, Mich. 

KWITNY, ISADORE JACOB, Indianapolis, Ind. 

LaDUE, JOHN SAMUEL, New York, N. Y. 

LANDAU, FREDERICK LOUIS, JR., Bronxville, N. Y.' 
Langendorf, Richard, Chicago, 111. 

Layman, Leslie Holmes, Louisville, Ky. 

LEGER, LEE HERMAN, Kansas City, Kan. 

LEHNHOFF, HENRY JOHN, JR., Omaha, Nebr. 

Leming, Howell Elijah, Fayetteville, Ark. 

LEONARD, CHARLES EDWARDS, Oklahoma City. Okla. 
Livingston, A. Edward, Bloomington, 111. 

Magee, Conway Stone, Lake Charles, La. 

Mallach, Joseph Francis, Chicago, 111. 

MANNING, ISAAC HALL, JR., Durham, N. C. 

Mattingly, Thomas William, (MC), USA, Washington, D. C. 
McCombs, (Annie) Parks, New York, N. Y. 
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Mensh, Maurice, Washington, D. C. 

Miller, Edward Bernard, New York, N. Y. 

Miller, Harry Irwin, Pittsburgh, Pa. 

MODELL, WALTER, New York, N. Y. 

Montgomery, Max Malcolm, Chicago, 111. 

Moore, Matthew Thibaud, Philadelphia, Pa. 

MURPHY, PAUL, St. Louis, Mo. 

Musser, Marc James, Jr., Madison, Wis. 

Nayer, Herman R., New York, N. Y. 

Nelson, James David, Spartanburg, S. C. 

Nelson, Oscar Louis Norman, Minneapolis, Minn. 

NICHOLSON, WILLIAM McNEAL, Durham, N. C. 

Oren, Benjamin Gershwin, Miami, Fla. 

JETERS, GUSTAVUS ALFRED, Rochester, Minn., (MC), AUS 
PETERS, MICHAEL, Telford, Pa. 

Phelps, James Everett, Paterson, N. J. 

Pohle, Frederick John, Madison, Wis. 

Province, William Ditmars, Franklin, Ind. 

Redisch, Walter, Jackson Heights, N. Y. 

Reifenstein, George Henry, Syracuse, N. Y. 

Reitman, Norman, New Brunswick, N. J. 

Rivers, Daniel Christopher, Cincinnati, Ohio 
Robins, Arthur Benjamin, New York, N. Y. 

Robinson, Murry Myer, Washington, D. C. 

ROPER, WILLIAM HAMILTON, Sanatorium, N. C, (MC), AUS 
Rosenkrantz, Jacob Alvin, New York, N. Y. 

ROTKOW, MAURICE JULIAN, Des Moines, Iowa 

RUSKIN, ARTHUR, Galveston, Tex. 

✓ 

SAPERO, JAMES JOSEPH, (MC), USN, Washington, D. C. 
SCARLETT, EARLE PARKHILL, Calgary, Alberta, Can. 
Schoemperlen, Clarence Benjamin, Winnipeg, Manitoba, Can. 
Scliwade, Edward David, Milwaukee, Wis. 

SCHWARTZ, WALTER HENRY, (MC), USN, Washington, D. C. 
SENECA, HARRY TUNE A., New Orleans, La. 

SHAFFER, CARL FRANCIS, Houston, Tex. 

Shapiro, Herman Harvey, Madison, Wis. 

Sharp, Reuben Lore, Camden, N. J. 

Shuey, Charles B., Dallas, Tex. 

Sikkema, Stella Hazen, Madison, Wis. 

Silbermann, Isador, New York, N. Y. 

Simonart, Pierre Charles, Philadelphia, Pa. 

Sims, John LeRoy, Madison, Wis. 

SKINNER, ROBERT BARRETT, (MC), USA, Washington, D. C. 
Sloan, Norman Rose, Kalaupapa, Molokai, T. H. 

Smith, Jasper Archer, Waterbury, Conn. 

SMITH, JEROME FROST, (MC), USN, Washington, D. C. 

Smith, St»I(omon), Baltimore," Md. 

SOLEM, GEORGE OLIVER, Chicago, 111. 
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Sorkin, S. Zelig, New York, N. Y. 

STARR, (MERRITT) PAUL, Pasadena, Calif. 

Steinberg, David Louis, Elgin, 111. 

Stellar, Lawrence Irving, Boston, Mass. 

Stewart, Donald William Wright, Sudbury, Ontario, Can. 
STEWART, WILLIAM CRAWFORD, Charleston, W. Va. 
STONE, CHARLES FREDERIC, JR., Atlanta, Ga. 

Stone, Frederick James, Buffalo, N. Y. 

Sullivan, Clement Joseph, St. Louis, Mo. 

SUNDERMAN, F(REDERICK) WILLIAM, Philadelphia, Pa. 

Taylor, William Wood, Memphis, Tenn. 

Thomas, Caroline Bedell, Baltimore, Md. 

Thomas, Sydney Frissell, Menlo Park, Calif. 

Thompson, James Harwood, San Francisco, Calif. 

Thompson, William Taliaferro, Jr., Richmond, Va. 

Tracey, Martin L., Needham, Mass. 

Trawick, John David, Jr., Louisville, Ky. 

VOEGTLIN, WALTER LYLE, Seattle, Wash. 

WAKEMAN, DON CONKLIN, Topeka, Kaii. 

Warburton, Ralph Thomas, North Canton, Ohio 
WARRICK, GEORGE WILKS, Birmingham, Ala. 
WARSHAWSKY, HARRY, Dayton, Ohio 
Weiner, Joseph G., Philadelphia, Pa. 

WHITE, ARTHUR EUGENE, (MC), USA, Washington, D. C. 
WHITE, ASHER ABBOTT, Minneapolis, Minn. 

WHITE, MAJOR SAMUEL, (MC), USA, Washington, D. C. 
WILLETT, FORREST MUNROE, San- Francisco, Calif. 
Williams, Leonard David, Plainfield, N. J. 

WILSON, CHARLES PEARSON, Portland, Ore. 

Wilson, Joseph McMilton, Dayton, Ohio 
Wilson, Rex Hamilton, Akron, Ohio 
Wirts, Charles Wilraer, Jr., Philadelphia, Pa. 

Wolfman, Benjamin H., USPHS, Washington, D. C. 

Wolpaw, Ralph, Cleveland, Ohio 

Yarmy, Milton Marvin, Youngstown, Ohio 

Zolov, Benjamin, Portland, Maine 


James A. Halsted, M.D., F.A.C.P., has been appointed Chief of the Medical Serv- 
ice of the Faulkner Hospital, Jamaica Plain, Boston, to succeed Channing Frothing- 
ham, M.D., F.A.C.P., who has reached the retiring age. 

Dr. Halsted is a graduate of the Harvard Medical School and received his intern 
and resident training at the Massachusetts General Hospital and the Lakeside Hos- 
pital in Cleveland. He is a diplomate of the American Board of Internal Medicine 
and a member of the American College of Physicians. He holds the rank of As- 
sistant Physician at the Massachusetts General Hospital. Dr. Halsted was overseas 
with the 6th General Hospital and on his discharge held the rank of Lieutenant Colonel. 
He was awarded the Legion of Merit. Dr. Halsted practices internal medicine in 
Dedham. 
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OBITUARIES 

DR. WILLIAM SCHAEFFER BERTOLET 

William Schaeffer Bertolet, M.D., F.A.C.P., was born in Oley, Berks 
County, Pennsylvania, in 1875. He attended Keystone State Normal School 
at Kutztown, and Franklin and Marshall College of Lancaster. He gradu- 
ated from the University of Pennsylvania School of Medicine in 1900. At 
one time he was assistant to die late Dr. Judson Daland, F.A.C.P., of Phila- 
delphia. For several years he was Pathologist at the Reading Hospital, 
thereafter ■ becoming Chief of the Medical Service and Medical Director. 
He was formerly President of the Berks County Medical Society; a mem- 
ber of the Reading Medical Society, the Pennsylvania State Medical So- 
ciety, the American Medical Association ; a Fellow of the American College 
of Physicians since 1923 ; and a Diplomate, American Board of Internal 
Medicine. 

Dr. Bertolet was one of the leaders in the field of Internal Medicine 
in the Eastern part of Pennsylvania. He died on October 9, 1946. His 
passing will be mourned by a large number of patients and a wide circle of 
distinguished friends. 

E. L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 


DR. MATHEW ARNOLD SPANGELBERGER 

Mathew Arnold Spangelberger, M.D., F.A.C.P., was born in New Al- 
bany, Indiana, in 1880, where he lived until entering the University of Louis- 
ville for his premedical training. After graduation with the M.D. degree 
from the Denver and Gross College of Medicine in 1904, he began practice in 
Denver and continued active until shortly before his death on June 9, 1946, 
at the age of 66. 

Dr. Spangelberger was a prominent figure in Colorado Medicine through- 
out his active professional life. He was particularly active as a consultant 
in Internal Medicine upon the staff of Saint Anthony’s Hospital, twice serv- 
ing as president. He also held appointments upon the staffs of St. Luke’s, 
Children’s, St. Joseph’s, Denver General and Mercy Hospitals. He was di- 
rector for many years of the diagnostic division of the Ave Maria Clinic, 
and in spite of failing health he assumed heavy war-time teaching duties in 
the Outpatient Department of the University of Colorado School of Medi- 
cine. Dr. Spangelberger spent frequent periods in postgraduate study at 
such institutions as the Harvard, Northwestern, Chicago Postgraduate, and 
New York Postgraduate Medical Schools. He was a member of the Denver 
County and Colorado State Medical Societies, the American Heart Asso- 



886 


COLLEGE NEWS NOTES 


ciation and a Fellow of the American Medical Association and the American 
College of Physicians, the latter since 1931. 

Ward Darley, M.D., F.A.C.P., 
Governor for Colorado 

DR. JOSEPH E. SCOTT 

Joseph Eckles Scott, M.D., F.A.C.P., died in Portland, Oregon, on April 
23, 1946, at the age of 32. Dr. Scott was born on October 14, 1913, in 
Portland. He graduated from Willamette University in Salem with a B.A. 
degree in 1935. Following this he entered the University of Oregon Medi- 
cal School, receiving the M.A. degree in Biochemistry in 1937 and the M.D. 
degree in 1941. He was a member of Sigma Xi and Alpha Omega Alpha. 
He completed an internship in 1942 and served a residency in Medicine at 
the University of Oregon Medical School Hospitals and Clinics from July 1, 
1942 to December 31, 1943. 

Dr. Scott was associated with Dr. Blair Holcomb in the practice of medi- 
cine until he entered practice by himself in November, 1945. He was an 
Instructor in Medicine at the University of Oregon Medical School and a 
member of the staff of Good Samaritan Hospital. 

Dr. Scott was highly respected by the medical profession and his loss will 
be keenly felt. 

D. W. E. Baird, M.D., F.A.C.P. 

DR. CHAMPNEYS HOLT HOLMES 

Dr. Champneys Holt Holmes, 52, a Fellow of the American College of 
Physicians since 1937, died June 12, 1946, in a private hospital in Jackson- 
ville, Florida. 

Dr. Holmes, a well known chest specialist, who had been in private prac- 
tice in Atlanta, Georgia, since 1922, retired from active practice in July, 
1945, and had been living at Atlantic Beach, Florida. He had been a mem- 
ber of the staff of the Atlanta Tuberculosis Association since 1922 and for- 
merly was President of that group. In 1938-9 he served as President of 
the American College of Chest Physicians. He was also a member of the 
American Academy of Tuberculosis Physicians, Georgia State Medical So- 
ciety, Fulton County Medical Society, American Medical Association, South- 
ern Medical Association, National Tuberculosis Association, Southern Tu- 
berculosis Conference, and the Federation of American Sanatoria. He was 
the author of numerous published articles on chest diseases. Dr. Holmes 
received his medical degree from the Johns Hopkins University School of 
Medicine in 1919. 

Glenville Giddings, M.D., F.A.C.P., 

Governor for Georgia 
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DR. PAUL FORREY STOOKEY 

Paul Forrey Stookey, M.D., F.A.C.P., died November 25, 1945. Dr. 
Stookey became a Fellow of the American College of Physicians in 1936. 

Dr. Stookey was born in Cedar Rapids, Iowa, September 17, 1888. He 
received the M.D. degree in 1913 from the Chicago College of Medicine and 
Surgery and subsequently undertook postgraduate studies at the UniA'^ersity 
of Minnesota and the University of Vienna. 

Dr. Stookey was a member of the Jackson County Medical Society, Kan- 
sas State Medical Society, Kansas City Southwest Clinical Society, Kansas 
City Academy of Medicine, Mississippi Valley Dermatological Society, and 
Southern Medical Association; and was a Fellow of the American Medical 
Association. 

Dr. Stookey held appointment at the University of Kansas School of 
Medicine as Associate Professor of Contagious Medicine, and at the Kansas 
City Western Dental College as Professor of Immunology and Head of the 
Department of Experimental Medicine. He served as Senior Consulting 
Physician and Director of Services, Isolation Department, Municipal Hos- 
pital of Kansas City; and as Attending Physician, at St. Mary’s, St. Joseph, 
and Research Hospitals. 

DR. HAROLD EUGENE ROBERTSON 

Harold Eugene Robertson, A.B., M.D., F.A.C.P., Rochester, Minn., 
died March 8, 1946. 

Dr. Robertson was born in Waseca, Minn., October 8, 1878. He at- 
tended Carleton College and studied medicine at Columbia University and 
the University of Pennsylvania, receiving the degree of Doctor of Medicine 
horn the latter school in 1905. His postgraduate studies were conducted at 
the University of Berlin and the University of Freiburg. After appoint- 
ments as Instructor in Pathology at the Albany Medical College and the 
Harvard Medical School, Dr. Robertson joined the Faculty of Medicine of 
the University of Minnesota and rose to the position of Professor of Pa- 
thology and Director of the Department of Pathology, Bacteriology, and 
Public Health. He also served as Professor of Pathology in the Univer- 
sity’s Graduate School, Mayo Foundation, and as Head of the Section on 
pathologic Anatomy of the Mayo Clinic. 

Dr. Robertson was a member of Phi Beta Kappa,. Sigma Xi, Olmsted 
County Medical Society, Minnesota State Medical Association, Minnesota 
Academy of Medicine, Society for Experimental Biology and Medicine, Min- 
nesota Pathologic Society, and Federation of American Societies for Experi- 
mental Biology. He was a past President of the American Association of 
Pathologists and Bacteriologists, and of the International Association of 
Medical Museums. Dr. Robertson, a Fellow of the American Medical As- 
sociation and, since 1920, of the American College of Physicians, at one 
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time held the position of Director of the American Society for the Control 
of Cancer. 

Dr. Robertson served as a Major in the Medical Corps of the American 
Expeditionary Forces during World War I, and was on inactive duty during 
World War II. 


DR. MAURICE ALEXANDER KUGEL 

Maurice Alexander Kugel, A.B., M.D., (Associate), died early in March, 
1946, at Miami Beach, Fla. 

Dr. Kugel was born in Russia, August 4, 1899, and came to this country 
at an early age. He attended Harvard College and the Yale Universit}' 
Medical School, graduating from the latter in 1926, His postgraduate work 
was done in Berlin, Hamburg and Prague. He served on the staffs of the 
Mt. Sinai and Beth Israel Hospitals, New York, N. Y. 

In 1936 Dr. Kugel removed to Miami Beach, Fla., and has since served 
on the staffs of St. Francis Hospital and the National Children’s Cardiac 
Home, of which he was Medical Director. He was a member of the Dade 
County Medical Society, Florida State Medical Association, and the Ameri- 
can Heart Association, and a Fellow of the American Medical Association. 
He was also a past President of the Miami Heart Association. Dr. Kugel 
became an Associate of the American College of Physicians in 1942. 

DR. MURRAY BURNES GORDON 

Murray Burnes Gordon, M.D., F.A.C.P., of Brooklyn, N. Y., died June 
29, 1946. Dr. Gordon was born in Russia, July 4, 1886. He attended the 
Long Island College Hospital and graduated in 1908 with the degree of 
Doctor of Medicine. He held an appointment as Professor of Clinical 
Pediatrics in the Long Island College of Medicine from 1930 until his de- 
mise, and as Clinical Professor of Pediatrics in New York Polyclinic Medi- 
cal School and Hospital from 1937 on. He held hospital appointments as 
Attending Pediatrician and Endocrinologist at the Israel-Zion Hospital, 
Brooklyn; Visiting Physician, Kingston Avenue Hospital, Brooklyn; Con- 
sulting Pediatrician, Rockaway Beach Hospital and Dispensary and Infants 
Home, Brooklyn. Dr. Gordon became Chief of the Endocrine Clinic of the 

Long Island College Hospital in 1923. 

Dr. Gordon was a member of the Kings County Medical Society, Brook- 
lyn Pediatric Society, Associated Physicians of Long Island, Medical Asso- 
ciation of Greater New York, Medical Association of the State of Nw' 
York, Association for the Study of Internal Secretions and a Fellow of t e 
American Medical Association. Dr. Gordon was a prolific writer of papers 
dealing with topics in his chosen field of endocrinology. He was a diplom^e 
of the American Board of Pediatrics. Dr. Gordon became a Fellow of the 
American College of Physicians in 1919. 
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DR. MARR BISAILLON 

Marr Bisaillon, M.D., F.A.C.P., Portland, Ore., died June 3, 1946 at the 
age of 63. Dr. Bisaillon was born in 1882 in Minneapolis, Minn. He re- 
ceived his M.D. degree from the University of Oregon Medical School in 
1911. He became a member of the faculty of his alma mater and held for 
many years the position of Assistant Clinical Professor of Medicine. He was 
Co-medical Director, Portland Open Air Sanatorium ; member of the staffs 
of Multnomah and St. Vincent’s Hospitals. Dr. Bisaillon was a member of 
the North Pacific Society of Internal Medicine, Portland Academy of Medi- 
cine, Portland City and County Medical Society and the Oregon State Medi- 
cal Society. He was a Fellow of the American Medical Association. A 
diplomate of the American Board of Internal Medicine, Dr. Bisaillon became 
a Fellow of the American College of Ph 5 'sicians in 1921. 

DR. FRED M. SMITH 

Fred M. Smith, M.D., F.A.C.P., was born in Yale, Jasper’ County, Illi- 
nois, May 31, 1888. He received his B.S. degree from the University of 
Chicago in 1913; M.D., Rush Medical College, Chicago, 1914; intern, 
Presbyterian Hospital, Chicago, 1914-1916; Associate in Medicine, 1918- 
1920; Instructor in Medicine, 1920-1923 and Assistant Professor of Medi- 
cine, 1923-1924, Rush Medical College; Professor and Head, Theory and 
Practice of Medicine, State University of Iowa, 1924-1946. 

Dr. Smith was Assistant Attending Physician, Presbyterian Hospital, 
Chicago 1918-1924; Attending Physician, Evanston Hospital, 1923-1924. 
Physician-in-Chief, University Hospital, State University of Iowa, 1924- 
1946. 

Dr. Smith was a member of the Chicago Society of Internal Medicine, 
Chicago Institute of Medicine, Central Society for Clinical Research, So- 
ciety of Experimental Biology and Medicine, American Physiological So- 
ciety, Association of American Physicians and Vice-President of the Ameri- 
can Society for Clinical Investigation. 

Dr. Smith .was a Fellow of the American College of Physicians since 
1930 and College Governor for the State of Iowa, 1939-1942; Chairman of 
Section on Practice of Medicine, American Medical Association ; Editor-in- 
chief, “American Heart Journal”; Diplomate, American Board of Internal 
l^ledicine. He wrote the section on diseases of the heart in Musser’s “In- 
ternal Medicine.” 

Dr. Smith was fortunate in being associated with Dr. James B. Herrick 
^vhen the early work on the clinical diagnosis of coronary thrombosis was 
being done. He showed that experimental myocardial infarction induced in 
‘logs by coronary artery ligation resulted in electrocardiographic patterns 
Similar to those in Herrick’s cases. His interest and studies then extended 
lo many other phases of coronary arterjf disease, the general fields of cardi- 
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ology and internal medicine. He represented a happy combination of in- 
vestigator, clinician and teacher. His many friends throughout the country - 
join his family in mourning their great loss. 

Five years ago he suffered an attack of the condition to which he devoted 
much study, coronary thrombosis. Although he curtailed his work some- 
what thereafter, he remained actively at work. On February 23, 1946 he 
had a fatal second attack. 

Benjamin F. Wolverton, M.D., F.A.C.P., 

Governor for Iowa 

DR. FRANK MANLY FULLER 

Frank Manly Fuller, A.B., M.A., M.D., F.A.C.P., Keokuk, Iowa, died 
March 19, 1946, at the age of 77. He was born in Keokuk, September 29, 
1868. He attended Parsons Academy and Parsons College, Fairfield, Iowa, 
and graduated in medicine from Keokuk Medical College in 1897. He 
served on the instructional staff of Keokuk Medical College, 1898-1908; for 
many years on the staffs of the Graham Protestant Hospital and St. Joseph’s 
Hospital; served as Chairman, Secretary, and member of the Iowa State 
Board of Medical Examiners ; as President and Vice-President of the Fed- 
eration of State Medical Boards of the United States; as President of the 
Iowa State Medical Society, of which he was a life member; of the Lee 
County Medical Society, of the Iowa Clinical Medical Society, of the South- 
eastern Iowa Medical Society; and of the Des Moines Valley Medical So- 
ciety. He served during World War I, overseas, as Captain, (M. C.), 
U. S. A.; served his city as Alderman and as physician to the Board of 
Health; he was a Fellow of the American College of Physicians since 1920, 
and was a diplomate of the American Board of Internal Medicine. 

Dr. Fuller until his last illness, was an enthusiastic and vigorous student 
and practitioner of medicine. He was a hard worker in all of the medical 
organizations of which he was a member, and an eloquent proponent of 
everything he considered progressive and for the general good. He was 
much in demand as a consultant in medicine. 

His loss will be keenly felt in all the medical organizations in which his 

face had long been so familiar. 

Benjamin F. Wolverton, M.D., F.A.C.P., 

Governor for Iowa 

DR. CHARLES WILSON MILLS 

Charles Wilson Mills, A.B., M.D., F.A.C.P., Tucson, Ariz., died Sep- 
tember 29, 1945 of coronary occlusion at the age of 66. 

Dr. Mills was born at South Williamstown, Mass., September 1, 1879. 
He attended Williams College and the Johns Hopkins University School of 
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Medicine, from which he received his M.D. degree in 1908. Choosing tu- 
berculosis as his specialty he had a distinguished career. Following early 
appointments as Associate Physician, Loomis Sanatorium and Resident Phy- 
sician, Cragmor Sanatorium, Dr. Mills served as Medical Director, Tucson- 
Arizona Sanatorium, 1920-21 and of the Tucson Tubercular Charities Hos- 
pital, 1921-27. Subsequently he became Associate Medical Director of the 
Desert Sanatorium and Institute of Research and a member of the staffs of 
the Southern Methodist and St. Mary’s Hospitals. 

Dr. Mills was a member and past President of the Pima County Medical 
Society and a member of the Arizona State Medical Association, National 
Tuberculosis Association, Southwestern Medical Association and a Fellow 
of the American Medical Association. 

A diplomate of the American Board of Internal Medicine, Dr. Mills be- 
came a Fellow of the American College of Physicians in 1929. 

DR. TERRANCE CALVIN MOYER 

Terrance Calvin Moyer, M.D., F.A.C.P., of Lincoln, Nebraska, died sud- 
denly Sunday, September 8, 1946, following a subacute attack of coronary 
thrombosis. Dr. Moyer became ill while playing golf at the Lincoln Coun- 
try Club and died in a hospital a short time later. He was 58 years old. 

Dr. Moyer was born in New Berlin, Pennsylvania, March 21, 1888. He 
was graduated from Union Seminary in New Berlin in 1908, and received 
his B.A. degree in 1911 and his M.D. degree in 1914 from the' University of 
Nebraska. Dr. Moyer served his internship at Wise Memorial Hospital, 
Omaha, 'Nebraska, followed by graduate study at Columbia University. In 
1915 he entered practice with his uncle, the late Dr. C. C. Moyer of Lincoln. 
During World 'War I he served in the Army Medical Corps at the Base Hos- 
pital, Camp, Lee, Virginia. He was released from active duty in 1919 with 
the rank of Captain, and held a Major’s commission in the Reserve Corps 
until 1926. Upon honorable discharge from the Army in 1919, he entered 
private practice in Lincoln, specializing in internal medicine, his particular 
interests pointed toward diseases of the lungs. He was a member of the 
staff of the Bryan Memorial and Lincoln General Hospitals and a lecturer in 
the school of nursing. 

Dr. Moyer was President of the Lancaster County Tuberculosis Associa- 
tion, a Fellow of the American Medical Association, the American College of 
Chest Physicians, and of the American College of Physicians since 1934; a 
Diplomate of the American Board of Internal Medicine, member of the 
American Trudeau Society, the American Heart Association, National Tu- 
berculosis Association, and the Association for the Study of Internal Secre- 
tions. He was also a member of tlie American Legion Lincoln Post Num- 
ber Three and belonged to the Last Man’s Club. He was a Scottish Rite 
^uson, member of the Shrine, the Royal Order of Jesters and the Lions 
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Club, and a past president of the Zodiac Club. His fraternities were Sigma 
Alpha Epsilon and Nu Sigma Nu. 

Dr. Moyer was untiring in his professional work, the welfare of his pa- 
tients always being his uppermost thought. His pleasing and sparkling per- 
sonality and his wnde interests, first in his profession and then in outdoor 
life, gained for him the love and respect of his confreres, his patients and his 
friends. He was an enthusiastic fisherman and cameraman, and kept a 
photographic record of his outdoor activities. He took great pride in his 
farms and their development, and hoped to retire to one of his farms in 
Pennsylvania near his birthplace. 

Dr. Moyer is survived by his wdfe, the former Minerva Fuller, and two 
daughters, Mrs. Claude S. Wilson, Jr., of Boulder, Colorado, and Jo Ann, 
who resides at the family home. 

Dr. Moyer’s passing is a great loss not only to the medical profession but 
to his patients and friends as well. 

J- D. McCarthy, M.D., F.A.C.P., 

Governor for Nebraska 
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EOSINOPHILIA IN MALIGNANT TUMORS: 

ITS SIGNIFICANCE* 

By Norman H. Isaacson, M.D., and Paul Rapoport, M.D., 

Brooklyn, New York 

■ Ehrlich,^® in 1880, was the first to stain and definitely describe the 
eosinophile, though previous investigators seem to have recognized the 
coarse granules in the unstained cells. Ehrlich believed that eosinophiles 
originated and matured in the bone marrow and were delivered into the 
circulating blood as a definite cell type. This concept is still considered to 
be correct. 

Most hematologists today agree that 6 per cent of the total white 

cell count is the upper limit of normal for eosinophilic leukocytes. Kirk 
recently made an extensive review of the literature on eosinophilia and re- 
ported an eosinophile count of over 6 per cent in the following conditions : 
(1) Allergic diseases of all types. (2) Certain skin diseases, such as 
mycosis fungoides, dermatitis herpetiformis, pemphigus, etc. (3) Parasitic 
infestations. Eosinophilia occurs in Hodgkin’s disease, leukemia, peri- 
arteritis nodosa, benzol poisoning, Simmonds’ disease, scarlet fever and 
Loeffier’s syndrome. It has been observed in patients on a raw liver diet and 
m others after splenectomy. 

' ‘ Another cause of eosinophilia, which is either omitted or scarcely .men- 
tioned in modern hematology texts or treatises on the subject, is malignancy. 
Eheinbach ^ in 1893 was the first to report such a case. His patient had a 
malignant tumor of the neck and cervical lymph nodes with a white blood 
oell count of 120,000 cells per cu. mm., 40 per cent of which were eosinophiles. 
bio histological sections of the tumor were taken, but the disease clinically 
^vas not leukemia. Since then there have been 18 case reports of eosinophilia 
malignancy.f Alost of these reports appear in the foreign literature 

* Received for publication March 16, 1946. 

n ^rom the departments of Laboratories and Medicine, Jewish Hospital of Brooklyn, 
^rookljTi, N. Y. 

a Collins and Kaplan’s case was omitted since no operation or autopsy report was 
^__J_ 3ble to confirm th eir diagnosis. 

Copyright, 1946, by The American College of Physicians 

893 



894 


NORMAN H. ISAACSON AND PAUL RAPOPORT 


and only a few in the American journals. These are listed chronologically 
in the chart below (table 1). 

Many theories as to the cause of eosinophilia in malignant tumors have 
been advocated. Early investigators “ attributed it to necrosis pf tumor 
tissue, the products of protein breakdown causing an eosinophylotactic re- 

Table I 


Pre\ious Cases, of Eosinophilia in Malignant Tumors 


Author 

Date 

White 

Count 

Eosino- 

philes 

Type of Tumor 

Metastases 

1. Rheinbach 

1893 

120,000 

40% 

Primary site un- 

Cervical lymph 



known 

nodes 

2. Kappis 


43-.50,000 

33-39% 

Bronchogenic car- 

Regional lympil 



cinoma 

nodes, ribs and 
sternum 



3. Dunger 


35,000 

65 % 

Carcinoma of co- 

Lymph nodes. 





Ion 

omentum 

4. Strisower 

1913 

15.000 

45% 

Carcinoma of ut- 

Liver, lymph 
nodes, pleura 



erine fundus 

5. Czaki 

1921 

31,200 

30% 

Carcinoma of co- 

Liver, lymph 



Ion 

nodes 

6. Schellong 

1922^ 

16,800 

11% 

Carcinoma of com- 

Liver, lymph 

mon bile duct 

nodes 

7. Weiss 

1926 

6-16,000 

4-31% 

Adenocarcinoma of 

No metastases, 
but not ruled out 



stomach 

8. Netchaeff* 

1929 



Carcinoma of thy- 






roid gland 

Lymph nodes, 

9. Pisa 

1931 

72,000 

45% 

Sarcoma surround- 

10. Roca de Vinals* 


ing the pancreas 

liver, spleen 

1931 



Epithelioma of 


1 1 . Chfray and 

1931 

7 - 26,000 

19-70% 

penis 

Carcinoma of head 

Lymph nodes, liver 

Baudouin 


of pancreas 


12. Sterling and 

1932 



Carcinoma of ut- 


Okumewski* 




erine cervix 

Throughout abdo- 

13. Paviot, Levrat 

1935 

90,000 

74% 

Perirenal reticulo- 

and Guichard 


sarcoma 

men 

14. Riopelle 

1936 

10-15,000 

62% 

Pancreatic carci- 

Liver, lymph 



noma (?) 

nodes, lungs 

IS. Sala and Stein 

1937 

18-36,000 

52-70% 

Carcinoma of ut- 

Adnexa, lymph 
nodes 

16. Basnueno, Suttar 




erine cervix 

1937 



Carcinoma of 


afid Portella* 




penis 

Primary site un- 
known 


17. Morgan and 
Ballinger 

1938 

21-40,000 

1-17% 

Liver 

18. LaManna and 

1938 

9,000 

10% 

Fibroneurosar- 

Skin, muscle. 

Borghetti 


coma of face 

kidney 

19. Scheer 

1939 

not stated 

6-53% 

Scirrhous gastric 

Throughout abdo- 





carcinoma 

men 


* ^ses quoted by other authors in foreign journals. Original articles not available in 
American libraries. 


sponse. Others attributed it to bone marrow metastases with consequent 
stimulation of eosinophile production at that site, although osseous involve- 
ment could not be demonstrated in all cases. Strisower * made the startling 
assertion that the eosinophilia was due to a vagal reflex. His patient had 
a hepatoma which metastasized to the cervical lymph nodes and compressed 
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the vagus nerve. The eosinophilia disappeared after removal of the nodes. 
However, after a brief remission, the eosinophile count again returned to its 
former level. Paviot and his co-workers suggested an origin from the 
connective tissue surrounding the tumor, since local tissue eosinophilia in 
malignant tumors has been reported many times. They further justify this 
statement by the finding of mononuclear eosinophilic cells in the blood stream 
in their case. Pisa ® claimed a familial eosinophilic predisposition is neces- 
sar}"^ to provoke an eosinophilic response to malignant tumors, the foreign 
protein of the tumor cells being the provocative agent. Weiss,'^ however, 
experimentally injected extracts of tumor tissue and of blood from a patient 
who showed a hypereosinophilia into guinea pigs, rabbits and dogs. In no 
case was an increase in eosinophiles observed. 

In the’ following pages we wish to report 15 cases of eosinophilia found 
in a review of 2363 cases of malignancy at the Jewish Hospital of Brooklyn 
in the last eight years. Included are cases of carcinoma of the breast and 
adrenal in which eosinophilia has hitherto not been reported. 

Case Reports 

I. Bronchogenic Carcinoma: Case 1. C. L., a 70 year old white male, was ad- 
mitted to this hospital on October 26, 1945 with colicky epigastric pain of three weeks’ 
duration and jaundice for one week. On admission he was jaundiced, acutely ill and 
disoriented. He presented bilateral painless anterior and posterior cervical lymph- 
adenopathy. The lungs were clear, the abdomen distended, with shifting dullness, and 
a fluid wave present. There were ecchymoses over the chest and extremities and 
bleeding gums. The stools were tarry. 

A blood count done at home showed 80,000 white blood cells of which 18 per cent 
were eosinophiles. On admission to the hospital he had a hemoglobin of 84 per cent, 
red blood cells 4.6 million per cu. mm., Avhite blood cells 120,000 per cu. mm. with 
44 polymorphonuclears, 26 band forms, 3 myelocytes, 2 lymphocytes, 1 monocyte 
and 24 eosinophiles. The platelets were diminished. The following day his white 
blood cell count had increased to 140,000 per cu. mm. with 32 per cent eosinophiles. 
Stool examinations were reported as negative for ova and parasites on three occasions. 
A tentative diagnosis of eosinophilic leukemia was made, but before bone marrow 
studies could be done the patient died. 

At autopsy, the patient had a carcinoma of the eparterial branch of the right upper 
lobe bronchus with metastases in the cervical, supraclavicular, axillary, inguinal, 
tracheobronchial, posterior mediastinal, retroperitoneal and mesenteric lymph nodes. 
There were metastatic nodules in the liver, kidneys and thyroid gland. There were 
diffuse metastases to the vertebral column and microscopic metastases in the spleen. 
Necrosis was present in all the tumor nodules, but tissue eosinophilia in the region 
of the tumor was not demonstrable. 

II. Carcinoma of the Gall-Bladder : Case 2. G. B., a 55 year old white female, 
entered this hospital on July 5, 1938, complaining of pain in the right lumbar region of 
four months’ duration. The positive physical findings were a moderate hypertension 
and a firm tubular mass palpable in the right upper quadrant. Oral and intravenous 
cholecystography was performed but failed to visualize the gall-bladder. Jaundice 
first appeared on July 31 and an exploratory operation was carried out four days later. 
At operation an indurated mass was found in the fundus of the gall-bladder and a 
firm umbilicated nodule in the right lobe of the liver. A cholecystostomy was per- 
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formed. The patient grew progressively worse post-operatively. On August 25 she 
vomited 1500 c.c. of blood, went into shock, and died. Autopsy revealed carcinoma of 
the gall-bladder with metastases in tlie lymph nodes, and liver and gastric ulcer with 
hemorrhage. No metastases to bone were demonstrable. The tumor showed slight 
necrosis but no eosinophilic infiltration. Her blood counts in tlie hospital averaged 
6,000 leukocytes per cu. mm. with 11 per cent eosinophiles. 

III. Carcinoma of the Head of the Pancreas: Case 3. F. H., a 57 year old colored 
male, was admitted to this hospital on August 9, 1939 with a history of clay colored 
stools for one montli, icterus of skin and mucous membranes and dark brown urine 
for three weeks and a 20 pound weight loss during the two weeks prior to admission. 
Physical examination confirmed the presence of jaundice, and a nodular liver was 
palpated four fingers’-breadth below the xiphoid process. At exploratory laparotomy 
on August 22, a firm irregular mass was found in the head of the pancreas with several 
metastatic nodules distributed throughout the liver. A cholecysto-duodenostomy was 
performed. The post-operative course was uneventful, and the patient was discharged 
on September 10, 1939. There was no follow-up. His white blood cell counts in 
the hospital averaged 11,000 per cu. mm. with 11 per cent eosinophiles. 

Case 4. G. L., a 59 year old white female, was first admitted to tliis hospital in 
June 1938 because of sudden onset of headache and vomiting. She had slight nuchal 
rigidity and increased reflexes in the lower extremities. A spinal tap was performed 
and tlie spinal fluid contained many red blood cells. A diagnosis of subarachnoid 
hemorrhage was made. At this time she had a white blood cell count of 5300 per 
cu. mm. with 8 per cent eosinophiles. After three weeks of hospitalization she was 
discharged improved. 

She was readmitted in September 1938 because of recurrence of headache. No 
abnormal neurological findings were present at this time. A white blood cell count 
showed 6200 per cu. mm. with 10 per cent eosinophiles. She left the hospital after 
one week without a further diagnosis being made. One week later, while at home, 
she began to complain of abdominal cramps. A gastrointestinal series done at this 
time showed an increased duodenal sweep indicative of enlargement of the head of 
the pancreas. Shortly thereafter her liver became enlarged and nodular, and ascites 
developed. Roentgenograms of the lungs and spine showed multiple metastatic 
nodules in both. Finally in February 1939 she developed numbness and weakness of 
the right side of the body and lapsed into coma. Her blood count on this last ad- • 
mission showed 5700 leukocytes per cu. mm. with 12 per cent eosinophiles. She died 
February 27, 1939. No autopsy was obtained. 

IV. Carcinoma of the Colon: Case 5. A. W., a 41 year old white male, was ad- 
mitted on August 9, 1945 complaining of right upper quadrant pain of seven weeks’ 
duration. A tender liver was palpable just below the costal margin. Barium enema 
and a gastrointestinal series were negative, as was a digital rectal examination. His 
liver increased in size and became nodular. Increasing jaundice developed. At 
exploratory laparotomy on August 24, a firm fixed mass was palpable high in the rec- 
tum with metastatic nodules in the liver, omentum and regional lymph nodes. Biopsy 
of a liver nodule confirmed the diagnosis of carcinoma. His white blood cell counts in 
the hospital averaged 19,000 per cu. mm. with 12 per cent eosinophiles. 

Case 6. N. K., a 62 year old white female, was admitted to this hospital on June 
11, 1940 complaining of obstipation, abdominal distention and pain in the abdomen and 
back for nine days. Barium enema revealed an annular constricting lesion of the 
sigmoid colon. After decompression with a Miller-Abbott tube a first stage Mickulicz 
operation was performed. A constricting adenocarcinoma of the sigmoid colon was 
found with metastases in all the mesenteric lymph nodes. Histologic examination 
of the tumor showed necrosis but no eosinophilic infiltration. Her white blood cell 
counts in the hospital averaged 11,000 with 14 per cent eosinophiles. After 56 days 
in the hospital she'was discharged. There was no follow-up. 
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Case 7. P. C., a 34 year old white female, entered tlie hospital on March 26, 
1944 complaining of a lump in the right breast of one year’s duration and epigastric 
pain for four months. She had had two previous admissions to this hospital, and 
her blood counts tlien showed no eosinophilia. On this admission she had a palpable 
mass in the right lower quadrant, and a barium enema revealed a napkin ring defect 
of tlie hepatic flexure. At operation this was found to be a carcinoma of the hepatic 
flexure with metastases in the regional lymph nodes. Necrosis and eosinophilic in- 
filtration were both present in the tumor. A resection and primary anastomosis were 
performed. The lump in the breast was removed and this proved to be a fibro- 
adenoma. Her blood counts on this admission averaged 8000 leukocytes per cu. mm. 
with 14 per cent eosinophiles. She was discharged. There was no follow-up. 

Case S. H. W., a 40 year old white female, entered the hospital on May 23, 
1941 complaining of abdominal cramps, alternating diarrhea and constipation and 
bleeding per rectum, all for six weeks, with a weight loss of 10 pounds in the past 
four weeks. A mass was palpable rectally. On May 26, a perineal resection was 
performed, and microscopic examination of tlie mass removed confirmed the diagnosis 
of carcinoma. No necrosis or tissue eosinophilia was present. No evidence of 
metastases could be found in the limited operative field. Her white blood cell counts 
averaged 9000 per cu. mm. with 10 per cent eosinophilia. There was also a baso- 
philia of 2 to 6 per cent. Two previous hospital admissions for other complaints 
showed no eosinophilia higher than 2 per cent. The patient was discharged 14 days 
post-operatively. There was no follow-up. 

Case 9. A. S., a 67 year old white male, was admitted on October 30, 1941 with 
rectal bleeding of four months’ duration. Sigmoidoscopy revealed a firm ulcerated 
mass in the rectosigmoid, and a barium enema showed a filling defect in this area. On 
November 9 a Rankin obstructive resection was performed. Metastases had oc- 
curred to the pre-aortic lymph nodes but not elsewhere in tlie abdomen. Microscopic 
examination of the tumor showed an adenocarcinoma infiltrated with eosinophilic 
cells. The white blood cell counts averaged 9000 per cu. mm. with 10 per cent 
eosinophiles. 

On April 7, 1942 the patient returned for closure of the colostomy. He was 
otherwise well. His white blood cell count at this time was 8600 with 1 per cent 
eosinophiles. There was no further follow-up. 

V. Carcinoma of the Stomach: Case 10. R. G., a 42 year old white female, was 
admitted to this hospital in October 1938 witli pallor and weakness but no gastro- 
intestinal complaints. She had a hemoglobin of 27 per cent, a red blood count of 
2.78 million per cu. mm., a white blood cell count of 9000 per cu. mm. with no eosino- 
philes. Gastric analysis revealed no free hydrochloric acid. A gastrointestinal series 
showed an annular carcinoma in the pyloric region of the stomach. No metastases 
were noted at operation, at which time a subtotal gastrectomy and gastroenterostomy 
were performed. Histologic examination of the tumor showed necrosis but no 
eosinophilia. 

The patient was readmitted in September 1939, with jaundice and right upper 
quadrant pain. The liver was enlarged to three fingers’-breadth below the costal 
margin and was nodular. This time her blood counts showed a normal hemoglobin 
but a white blood cell count of 15,000 per cu. mm. with 13 per cent eosinophiles. Re- 
peated examinations of the stools for ova and parasites were negative. She refused 
reexploration and left the hospital against advice on September 29, 1939. There was 
no follow-up. 

VI. Carcinoma of the Breast: Case 11. M. M., a 30 year old white female, was 
admitted on April 10, 1943 complaining of a painless lump in her left breast with 
puckering of the overlying skin. A diagnosis of malignancy was confirmed micro- 
• scopically after a radical mastectomy was performed. No necrosis or eosinophilia 
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was present in the tumor. Roentgenograms of the chest and long bones showed no 
demonstrable metastases, and tlie regional lymph nodes were not involved at operation. 
The blood counts at this time averaged 8000 leukocytes per cu. mm. with no eosino- 
philes. Post-operatively she received radiation therapy to her pelvis and an artificial 
menopause was induced. 

She reentered the hospital on October 6, 1943 complaining of bouts of epigastric 
pain. Her white blood cell counts this time averaged 7500 per cu. mm. with 17 per 
cent eosinophiles. A gastrointestinal series, barium enema, gastroscopy and bone 
marrow studies were negative. The stool specimens showed no ova or parasites on 
repeated occasions. Trichina and echinococcus skin tests were negative. There was 
no history of allergy. Retrograde metastases to the abdominal lymph nodes were 
suspected but could not be proved. The patient was discharged without a further 
diagnosis having been established. There was no follow-up. 

Case 12. J. S., a 54 year old white female, entered the hospital in January 1944 
with a firm mass in her right breast which had been present for two months. A 
radical mastectomy was performed and the diagnosis of carcinoma was confirmed on 
histologic examination. No necrosis or eosinophilia was present in the tumor. The 
regional lymph nodes were free of metastases. Post-operatively she repeatedly com- 
plained of back pain, but roentgen examination of the spine, chest and long bones 
showed no abnormalities. One count taken in the hospital showed 7900 leukocytes 
per cu. mm. with 12 per cent eosinophiles. 

She was given post-operative roentgen therapy in the out-patient department, 
and her white blood cell counts there averaged 6000 per cu. mm. with an eosinophilia 
of 12 to 14 per cent. In April 1944, a roentgenogram of the spine showed metastatic 
deposits in the lumbar region. She did not return to the clinic and could not be traced. 

VII. Adenocarcinoma of the Adrenal Gland: Case 13. B. G., a 50 year old white 
female, entered tlie hospital in May 1942 with a prolapsed uterus, cystocele and rec- 
tocele. An incidental finding at this time was a palpable mass in the right flank. 
Intravenous and retrograde pyelography showed distortion of the upper calyces of the 
right kidney. The abdomen was explored, and a large retroperitoneal mass extending 
from the dome of the diaphragm to the iliac crest was found. This was removed 
together with the kidney. The microscopic examination was reported as adenocar- 
cinoma of the adrenal gland without involvement of the kidney. There was extensive 
necrosis of tumor tissue but no marked infiltration with eosinophilic cells. No intra- 
abdominal metastases were found at operation. Roentgenograms of the lungs and 
spine showed no evidence of metastases. Her blood counts averaged 8500 leukocytes 
per cu. mm. with 12 per cent eosinophiles. The post-operative course was uneventful 
and she was discharged July 8, 1942. 

She was followed in the out-patient department where she repeatedly complained 
of pain in her incision and generalized aches and pains. Her blood counts repeatedly 
showed 10 to 16 per cent eosinophilia. On March 6, 1945 a mass the size of a fetal 
head was found in the right mid-abdomen. Shortly afterward several masses were 
palpable along the aorta. The liver became enlarged and nodular. Roentgenograms 
of the chest revealed enlarged mediastinal nodes with metastatic nodules in the right 
lower and left upper lobes of the lung. The patient is still alive and receiving 
roentgen-ray therapy. She has lost a great deal of weight and is going rapidly down- 
ward. Her last blood count showed 8700 leukocytes per cu. mm. with 16 per cent 
eosinophiles. 

VIII. Metastatic Carcinoma^ Primary Site Undetermined: Case 14. J. S., a 
69 year old white male, was admitted in January 1940 complaining of upper ab- 
dominal pain, constipation and a 20 pound weight loss in the eight weeks prior to 
admission. The stools showed occult blood on several occasions, but a barium enema 
and gastrointestinal series were negative. Physical examination showed only a 
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hypertension of moderate severity. His blood counts revealed an average of 12,000 
leukocytes per cu. mm. with IS per cent eosinophiles. At exploratory laparotomy the 
liver and omentum were studded with metastatic tumor nodules. Biopsy of the omen- 
tum revealed metastatic carcinoma. The patient left the hospital against advice seven 
days post-operatively and could not be further followed. 

IX. Lymphosarcoma: Case 15. G. G., a 65 year old white female, entered the 
hospital on April 21, 1941 with painless swelling of the cervical and axillary lymph 
nodes, of six weeks’ duration. On physical examination she presented a moderate 
hj^pertension. The liver and spleen were just palpable beneath tlie costal margins. 
The peripheral blood showed a white cell count ranging from 9-15,000 per cu. mm. with 
an eosinophilia of 20 to 32 per cent. Bone marrow studies were normal as were stools 
for ova and parasites. Biopsy of a cervical node showed lymphosarcoma. The 
patient received radiotherapy post-operatively and was discharged improved, May 9, 
1941. There was no follow-up. 

All the above cases are summarized below (table 2). 

Table II 


Chart of Cases from Files of the Jewish Hospital of Brooklj'n 


Case 

No. 

Type of Tumor 

Wliite Blood 
Cells/cu. mm. 

Eosinophiles 

Metastases 

1 

Bronchogenic carcinoma 

80-140,000 

18-32% 

Liver, kidney, spleen, 
bone, lymph nodes 

2 

Carcinoma of gall-bladder 

6,000 

11% 

Lymph nodes and liver 

3 

Carcinoma of pancreas 

11,000 

11% 

Lymph nodes and liver 

4 

Carcinoma of pancreas 

5,S00 

12% 

Liver, lymph nodes, lung, 
brain, spine 

5 

Carcinoma of rectum 

19,000 

12% 

Liver, omentum, lymph 
nodes 

6 

Carcinoma of colon 

11,000 . 

14% 

Lymph nodes 

7 

Carcinoma of colon 

8,000 i 

14% 

Lymph nodes 

8 

Carcinoma of rectum 

9,000 

10% 

No metastases 

9 

Carcinoma of colon 

9,000 

10% 

Lymph nodes 

10 

Carcinoma of the stomach 

15,000 

13% 

Liver and lymph nodes 

11 

Carcinoma of the breast 

7,500 

17% 

Lymph nodes? 

12 

Carcinoma of the breast 

8,000 

14% 

Lumbar vertebrae 

13 

Adenocarcinoma of the 
adrenal 

8,500 

16% 

Lymph nodes, lung, liver 

14 

Metastatic carcinoma, 
primary site unknown 

12,000 ! 
9-15,000 J 

15% 

Liver and omentum 

15 

Lymphosarcoma 


20-32% 

Lymph nodes, spleen and 
liver involved 


Discussion 

It should be emphasized that in each case repeated blood counts were 
made to confirm the presence of eosinophilia and that the eosinophilia was 
10 per cent or more of the total white cell count. This was done so that 
accidental or coincidental eosinophilia could be excluded. With all ex- 
traneous causes eliminated, the incidence of eosinophilia in 2363 malignant 
tumors reviewed at the Jewish Hospital of Brooklyn during the last eight 
years was 0.54 per cent. 

It is obvious that the occurrence of eosinophilia does not depend on the 
type of tumor involved. It occurs in malignant tumors of both epithelial 
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and connective tissue origin (29 epithelial, 5 connective tissue). Further- 
more, the incidence of eosinophilia in each specific type of tumor corresponds 
closely to the relative frequency of occurrence of that type. There is no 
statistical difference in sex incidence, although it has been reported slightly 
more often in women (19 cases in women, 15 in men). 

Thirteen of our 15 cases had metastases which were seen at operation or 
which became manifest shortly thereafter. A fourteenth case (Case 11) 
was suspected of having intra-abdominal metastases but this could not be 
proved. Similar findings were present in the cases previously reported in 
the literature. Fourteen of the 15 cases, in which details are available, had 
widespread metastases at the time of operation. The fifteenth case, that of 
Weiss, ^ was a patient who had an adenocarcinoma of the stomach in which 
no metastases were found at the time of subtotal gastrectomy. The eosino- 
phile count dropped to normal post-operatively but shortly returned to its 
elevated level.* Weiss stated that “Whether this post-operative eosinophilia 
was due to metastatic growth of the tumor could not be determined.” 

In two of our cases (12 and 13) pronounced eosinophilia was noted at 
the time of their first admission. In both these cases, no metastases could 
be demonstrated then, although they were carefully studied by roentgen- 
ray and other diagnostic means. The eosinophilia persisted and increased. 
At subsequent examinations widespread metastases became manifest. 

One case, that of cancer of the stomach (number 10), showed an eosino- 
phile count of zero at the time of gastrectomy and no metastases were found 
at this time. The patient was readmitted 10 months later with an eosino- 
philia of 13 per cent and metastatic nodules in the liver. Case 11 was 
similar. The patient had no eosinophilia at the time of radical mastectomy. 
Five months later, on readmission, slie had an eosinophile count of 17 per 
cent and vague abdominal pains. Intra-abdominal metastases were suspected 
but could not be proved. A thorough work-up failed to reveal the cause of 
her complaints. , In both of the above cases, other causes of eosinophilia were 
ruled out. 

Case 1 is interesting in that the metastases were so widespread, and the ■ 
leukemoid reaction and eosinophilia so pronounced that a diagnosis of 
eosinophilic leukemia was made clinically. 

From these facts certain conclusions can be drawn. In 27 of 30 cases 
of malignant disease with eosinophilia, metastases were present and in two 
it was suspected but not proved. In only a single case (number 8) was dis- 
semination of the tumor neither suspected nor proved. There was no fol- 
low-up of the patient, however, and she might subsequently have developed 
demonstrable metastases as was the case in numbers 12 and 13. Eosino- 
philia when it occurs with malignant tumors, and when other causes can he 
ruled out, is indicative oj dissemination, and consequently significant of a 
poor prognosis. 

* This occurrence is not uncommon. It was first described by Vosswinkel and later 
by Baradulin and Strisower.'* Our case 9 illustrates this phenomenon. 
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Our study fails to throw further light on the pathogenesis of eosinophilia 
in malignant tumors. Of the 10 cases in which adequate study could be 
made of the primary tumor, six showed necrosis of tumor tissue (Cases 1, 
2, 6, 7, 10 and 13), two showed local tissue eosinophilia (Cases 7 and 9) 
and three showed osseous metastases (Cases 1, 4 and 12). This would 
support any of the theories cited in the introduction to this article, but all 
have Aveaknesses, and no one explanation has yet been stated which would 
apply to all cases. 

Summary and Conclusions 

Nineteen cases of pronounced eosinophilia associated with malignant 
tumors are reviewed from the literature. To these are added 15 cases, mak- 
ing a total of 34. In 90 per cent of all the cases, metastases were present and 
in an additional 7 per cent they were suspected but not proved. In only one 
was metastasis neither demonstrable nor suspected. That dissemination may 
have been present though not clinically manifest is possible, as illustrated by 
two of our cases. Eosinophilia, when associated with a malignant tumor, 
with other causes ruled out, is indicative of dissemination of the malignant 
process. 

The prevailing theories as to the pathogenesis of eosinophilia in ma- 
lignant tumors are discussed. No definite cause has been established as yet. 
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THERAPEUTIC TRIAL OF PENICILLIN 
IN TETANUS 

By Leon Lewis, Conidr., MC, USNR, F.A.C.P., Berkeley, California 

The clinical usefulness of penicillin has been expanded through labora- 
tory determinations of its antibacterial power in vitro and also through 
clinical trial in a great variety of infections in Avhich there was frequently 
little reason to anticipate success. In the case of tetanus, studies in the 
laboratory have indicated that Clostridium tet-ani is affected by penicillin in 
fairly high dilutions. Abraham and his associates ^ report complete inhibi- 
tion of Clostridium tctani grown in Lemco broth at a dilution of 1,000,000. 
This figure is the same as that given for Staphylococcus aureus by the same 
authors. Organisms grown in beef broth were inhibited at a dilution of 
only 100,000. Hobb}’’, Meyer and Chafee " did not list Cl. tetani among the 
organisms susceptible to penicillin, but Herrell, Nicliols and Heilman ® did. 
Robinson found growth of the organism completely inhibited in dilutions 
of 1 : 200,000 and partially in 1 : 400,000. However, there are no reports 
known to the writer of critical evaluation of the drug in human cases. Al- 
though it has been used in a few isolated instances, the patients have also 
reportedly received tetanus antitoxin and other adjuncts of therapy." It 
seemed important, therefore, to take advantage of an opportunity to study 
tetanus among the civilian casualties in the Okinawan campaign and to 
determine, if possible, whether penicillin had a place in the treatment of the 
disease. To this end Major (now Lt. Col.) Harvey G. Taylor arranged for 
a supply of penicillin from Army sources which was used in the following 
study. 

Although the number of cases of tetanus treated in Military Government 
dispensaries and hospitals is not accurately recorded, it is estimated that over 
300 were seen. When this investigation was undertaken early in July 1945, 
after the peak load of battle casualties had passed, 46 with tetanus were found 
in one of the large hospitals (G-6, 59) which had a patient load of over 1200 
at that time. Unfortunately, the opportunity for clear-cut research was 
somewhat hampered by the type of cases then available. The most satis- 
factory case, assuming that the late symptoms of tetanus are due principally 
to fixed toxin, is the acute early one in which an antibacterial effect might be 
clearly recognized. Prompt arrest of development of symptoms followed by 
clinical improvement in such a patient would probably indicate susceptibility 
of Cl. tetani to penicillin in vivo. However, those with early acute tetanus 
generally failed to survive for transportation to the hospitals situated in the 
northern civilian areas or had already had the disease modified by treatment 
with antitoxin. From the group of patients available, those were selected 

* Received for publication March 16, 1946. 
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++ 
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GSW — rt. knee 
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49 

F 
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- 
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+ 

++ 
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4 
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6-18 
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+ + + -f 
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+++ 
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1431 
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F 

42 

0 

3 
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amp. — rt. foot 

5-23 

a 

+ + + 

- 

4*4“ 

5 

■ 

1526 
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m 
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a 

Shrap. — 1. eye and face 

6-8 

6-30 

+ + + + 

- 
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+ 

2093 

22 

i 

i 
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Shrap. — 1. thigh; GSW — leg 

6-13 

? 

- 

L. lower ext. 

- 

- 

- 


who had most recently developed symptoms and whose tetanus was not only 
severe but either untreated or unaffected by antitoxin. In most instances 
there were major infected wounds, and the difficulty of discriminating- be- 
tween death due to wounds and death due to tetanus was foreseen. How- 
ever, the effect of penicillin in other diseases has often been dramatic, and 
the patients selected offered every opportunity for demonstrating a striking 
therapeutic effect. 

The accompanying tables 1, 2, and 3 present in summary form the clinical 
data of 15 cases treated with penicillin, four treated with antitoxin of known 
amount, and 27 random cases, some of whose records failed to disclose the 


Table II 
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* See case reports. 
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Table I. — Continued 


Date 

Tetanus 

Antitoxin 

Administered 

Date 

Tetanus 

Antitoxin 

Previously 

Administered 

Date 

Penicillin 

Administered 

j Result 

Comment 

- 

None 

- 

None 

7-8 

1 

460,000 U— 120 hrs, 

Rccov. 

1 

Poor selection for trial 

- 

None 

- 

None 

7-8 

280,000 U— 72 hrs. 

Died 7-11 

Febrile; necropsy neg. 

- 

None 

- 

None 

7-8 

500.000 U— 116 hrs. 

Rccov. 

Slow imp. after 7-16 

7-lS 

80,000 U 

— 

None 

1 

7-8 

500,000 U— 116 hrs. 

Died 7-24 

Febrile; no necropsy 

- 

None 

7-4 & 5 

200,000 U 

7-8 

500,000 U— 116 hrs. 

Improved 

Relaxed 7-15; free 7-26 

- 

None 

6-30 

20,000 U 

7-8 

500.000 U— 116 hrs. 

Rccov. 

Grad. imp. after 1st wk. 

- 

None 

- 

None 

7-8 

500.000 U— 116 hrs. 

Rccov. 

Grad. imp. after 1st wk. 

7-lS 

6,000 U 

6-25 

40,000 U 

7-8 

500,000 U— 116 hrs. 

Died 

1 

No imp. 1st wk; 
mult, abscesses 

- 
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- 

None 

7-11 

710,000 U— 87 hrs. 

Recov. 

Grad. imp. 

- 

None 

- 

None 

7-8 

500,000 U— 116 hrs. 

Recov. 

Grad. imp. Infect, imp. 

7-U 

100,000 U I-V 

- 

None 

BSi 

650.000 U— 124 hrs. 

Recov. 

No imp. with penicillin 

- 

None 

- 

None 

7-8 

500.000 U— 116 hrs. 

Died 8-1 

Progressive tetanus 

- 

None 

6-26 

1500 U 

7-8 

500,000 U— 116 hrs. 

Improved 

Grad. imp. 

- 

None 

- 

None 

7-8 

500,000 U— 116 hrs. 

Died 7-23 

Persistent tetanus 

7-15 

20,000 U I-M 

— 

None 

7-13 

150,000 U— Locally 

Improved 

No reaction to trt. 


exact dosage or date of administration of antitoxin. The latter group 
(table 3) was considered satisfactory to serve as a rough control. The 
penicillin-treated group and the four antitoxin-treated patients were kept 
under observation with the same general ward management. The others 
were not under direct supervision but were followed in other wards. Among 
the 15 patients who were given penicillin, there were three who had previ- 
ously been injected with therapeutic amounts of antitoxin, and one had re- 
ceived a single prophylactic dose. These four were included in the group 
for clinical trial of penicillin since they had severe tetanus and had apparently 
failed to benefit from antitoxin. 


Table II . — Continued 
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24 
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? 
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— 

1831 
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F 

4 

Comp, fract. — rt. arm; 
shrap. — rt. neck 

6-28 

7-2 
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Toxic 




Penicillin Treated Group 

Three males and 12 females of ages varying from 12 to 54 years, all of 
them showing signs of severe tetanus, were selected for trial of penicillin. 
Nine were suffering from the effects of multiple or severe shrapnel wounds, 
four from gun-shot wounds, and one had the right arm amputated at the 
mid-humerus for an undetermined type of injury. All had open and infected 
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Table III . — Continued 


Date 

Tetanus Antitoxin 
Administered 

Date 

Tetanus Antitoxin 
Previously Administered 

Result 

Comment 

? 

1500 U on admission 

B 

None 

Improved 

SI. trismus persists 7-13 

7/4-7 

33,000 U 

B 

None 

Improved 

Up and about 7-13 

m 

4,500 U 

3,000 U daily, 4 days 

? 

2 inj. daily, 5 days 

Rccov. 

Discharged well 7-23 

7-12 

3,000 U daily. 4 days 

? 

7 inj.; 1500 U on 7-6 

Rccov. 

Up and about 7-26 

7-12 

3,000 U daily, 4 days 

? 

i 2 inj. daily, 3 days 

Rccov. 

Discharged well 7-23 ' 

7-6 

3,000 U I-V; 1500 U I-M 

? 

2 inj. daily, 5 days 

Rccov. 

Condition good 7-13 

7-6 

7-12 

3.000 U I-V; 1500 U I-M 

3.000 U daily. 4 days 

? 

1 

7 inj. in 5 days 

Rccov. 

Up and about 7-26 

7-12 

3.000 U I-M 

? 

3 inj. in 2 days 

Improved 

Tetanus absent 7-26 

7-14 

80,000 U 

— 1 

None 

Died 7-15 

Died 3 days post-operative^ 

— 

None 

? 

2 inj. daily, 7 days 

Recov. 

Discharged well 7-lS 

— 

None 

? 

8 injections 

Recov. 

Tetanus absent 7-26 

— 

None 

7-3 

1 inj. Dose? 

Improved 

Trismus and stiff neck per- 
sist 7-26 


None 

? 

4 inj. in 4 days 

Recov. 

Tetanus signs absent 7-26 


None 

? 

S inj. Dose? 

Improved 

Moderate trismus persists 

— 

None 

? 

3 inj. in 2 days 

Recov. 

Discharged well 7-26 

— 

None 

? 

5 inj. in 5 days 

[ Recov. 

Tetanus signs minimal 7-26 

— 

None 

? 

1 I-V inj. 

Improved 

Tetanus subsiding 7-26 

— 

None 

? 

7 injections 

Recov. 

Discharged well 7-19 

— 

None 

B 

8 injections 

Recov. 

Minimal tetanus 7-26 

6-28 

1 inj. I-V, dose? 

B 


Recov. 

Discharged well 

— 

None 

B 

2 inj. daily, 3 days 

Recov. 

Improved 7-13, well 7-26 

— 

None 

? 

1500 U prophylactic 

Improved 


— 

None 

? 

7 injections 

Recov. 

Tetanus signs absent 7-26 

— 

None 

7 

5 injections 

Recov. 

Tetanus signs absent 7-26 

— 

None 


No history 

Died 

Death from wound infection 

6-22 

1500 U 

— 

None 

Died 7-11 

Wounds chief cause of deat;h 


None 

? 

3 injections 

Worse 

Tetanus more marked 7-25 


wounds, some of which were severe : avulsion of most of the anterior scalp 
(No. 942) ; loss of the left eye, most of the orbit and maxilla (No. 1526). 
One patient, a 12 year old male, proved to be a poor selection for this group 
since he began to improve rapidly before penicillin was started and would 
undoubtedly have recovered without treatment. Patient No. 2093 was the 
only one to receive only local injections of penicillin into the region of her 
wounds. In all other cases the intramuscular route was used. 
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Fourteen patients received 20,000 units of penicillin * intramuscularly' 
every four hours (except during the interval 2200 to 0600, when only native 
nurses’ aides were on duty in the wards), a total of 100,000 units in 24 
hours, for approximately five days. In some instances larger doses were 
given more frequently toward the end of the course. 

Seven patients recovered, five of whom had not received antitoxin at any 
time, one who received 20,000 units on June 30 and another (No. 1998) who 
was given 100,000 units intravenously on July 14 after having failed to 
improve under penicillin therapy. One patient, as noted above, had already 
improved considerably before penicillin was started (No. 1611). The other 
four who received no antitoxin but recovered (Nos. 1098, 1265, 2040, 990) 
showed gradual abatement of symptoms during the second week. There 
was no sharp alteration of clinical course during the period of treatment or 
within the first three or four days following injections of penicillin. In most 
instances the wounds became cleaner and in this respect treatment was un- 
doubtedly beneficial and indicated. However, the course of tetanus seemed 
no different from that in the patients who had received only prophylactic 
antitoxin, and all the patients who recovered slowly seemed to have weathered 
the disease without much evidence of influence by treatment. The final 
patient of this group (No. 1998) who was given antitoxin after failure of 
penicillin will be discussed in detail in a comparison with a similar case 
treated immediately with antitoxin. 

Five deaths occurred: Nos. 962, 1679, 942, 1184, 1526.. 

Case No. 962 was the only one examined post mortem. This patient had pro- 
nounced trismus, neck and back rigidity, and during tlie course of her illness de- 
veloped dysphagia and later diarrhea. Her course was febrile and remained so al- 
though the amputation stump of tlie right humerus which exuded pus freely on July 
8 was clean at the time of deatli. Necropsy showed no visceral lesion to account 
for the fever and was negative except for a small area of phlebitis of the deep pelvic 
veins and ascariasis. (Autopsy was performed by Lt. Comdr. Harold Fink, MC, 
USNR.) In the absence of other evident cause, this death may be attributed to 
tetanus, and it is significant that although tetanic symptoms were of only four days' 
duration there was no apparent abatement with penicillin tlierapy. 

Patient No. 1679, a 20 year old female witli multiple shrapnel wounds and amputa- 
tion of .the right leg, exhibited gradually more severe tetanus from onset to deatli. 
By the end of a week’s observation it was obvious that penicillin had been ineffectual, 
and tetanus antitoxin in a dose of 80,000 units was administered intravenously. The 
clinical course was not significantly altered by this measure, resorted to on the twelfth 
day of tetanus, and the patient slowly deteriorated to die on tlie twenty-first day of the 
disease. In this instance tlie temperature ranged from 99.6° to 100.6° F. (rectal) 
until the twelfth day of tetanus at which time it rose to 104.4° F. and remained ele- 
vated for the remainder of the illness. 

No. 942 was a debilitated 39 year old female whose scalp had been partially avulsed 
by a stone contusion. On July 8 the remaining parieto-occipital scalp was loose and 
free pus could be readily expressed. Following penicillin the infection cleared suf- 

*The penicillin used was of the following manufactures and lot numbers: CSC-Com- 
mercial Solvents, Lot No. 44121801, Expiration date Dec. 1945. Squibb, Lot No. 3351-1, 
Expiration date Dec. 28, 1945. The sodium salt of penicillin was used throughout. 
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ficiently to permit surgical intervention. On July 13 Lt. Comdr. D. J. Kweder, MC, 
USNR, made multiple drill holes in the outer table of the skull with the object of 
permitting granulations to protrude from the diploe to make a base for subsequent 
skin grafting. Even while receiving penicillin, however, abscesses developed at the 
left elbow and later the left buttock. The latter lesion failed to heal after repeated 
incisions for drainage. There was no growth of granulations from the perforations 
of the skull. The patient gradually weakened. By July 26 she had less trismus than 
was present at the outset, and in tlie writer’s opinion she would have recovered from 
tetanus had she not suffered the complicating infections. Death on August 9 was 
considered due principally to pyogenic infection. A culture from the pus of this 
lesion was reported to have shown “young forms (Gram positive rods) and suspicious 
tack-head types’’ of tetanus organisms on liquid tliioglycollate medium. 

Patient No. 1184, a 54 year old female, had a superficial wound of the left chest 
wall and showed extreme localized tetanus of the left arm and left side of the neck. 
The head was flexed and rotated sharply to the left, the upper back muscles were 
rigid, and motion of the chest was restricted. The patient was mentally alert 
throughout her illness and required sedatives and analgesics frequently. After a week 
tetanic spasm spread to involve the lower extremities, and later the abdomen became 
board-like and the trunk extremely rigid. The course of her' illness was not influ- 
enced by penicillin. Death occurred on August 1, the twenty-seventh day of the 
disease. 

When he was selected for therapeutic trial with penicillin patient No. 1526, 
a 48 year old male, seemed to have advanced tetanus and a destructive wound of the 
face. Later he developed pulmonary symptoms which complicated his illness and 
probably caused his death. As a result of shrapnel he lost the left eye, most of the 
orbit and part of the maxilla. The wound was an open, granulating lesion with 
moderate secondary infection. Following penicillin treatment the granulations be- 
came cleaner and healthier appearing. However, trismus and stiffness of the back 
were followed by spasm of thoracic muscles and impairment of respiratory motion. 
Orthopnea developed on July 15 and persisted. The only finding on chest examination 
was impairment of resonance. Death occurred on July 23, on the twenty-fourth day 
of tetanus. Evaluation of the role of pulmonary disease as a cause of death would 
have been easier had necropsy been performed, but on the basis of the clinical findings 
there can be little doubt that tetanus was an important contributory cause. 

Local injection of penicillin was given in one instance. 

The administration of penicillin directly into the region of her wounds had no 
beneficial effect upon the localized tetanus in case No. 2093. Two injections, one of 
60,000 units around a wound of the leg and 90,000 units into and around a wound of 
the thigh, were given on July 13. There was no improvement after 48 hours, and an 
injection of 20,000 units of antitoxin was given intramuscularly on July 15. Spasm 
of the leg muscles began to subside on July 19 and by July 26 only equinus contraction 
of the foot remained. 

In summary, the 14 patients treated by intramuscular injection of 
approximately 100,000 units of penicillin daily for about five days failed to 
show any definite evidence of alteration of the clinical course of the disease 
which seemed attributable to therapy. Those who recovered exhibited no 
sharp amelioration of symptoms but slowly improved in the manner of other 
patients who received minimal doses of antitoxin. (See section on the 
rough control group of 27 patients.) Since the over-all mortality from 
tetanus among the civilian casualties is not known, no comparison can be 
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made on a statistical basis, but it was common knowledge that recovery not 
infrequently occurred without specific therapy. 

Comparison of Penicillin and Antitoxin Treatment in 

Similar Cases 

Perhaps the best opportunity for therapeutic evaluation occurred when, 
on July 9, two young male patients, Nos. 1997 and 1998, Avere admitted 
to the hospital. Both of these patients came down with acute tetanic symp- 
toms within the preceding five days ; both had wounds which were relatively 
simple and clean, and both exhibited about the same severity of symptoms : 
extreme trismus, generalized rigidity and convulsive seizures at frequent 
intervals — especially when subjected to sharp noises or physical shocks. 
The patient selected for treatment with penicillin most nearly satisfied the 
criteria considered desirable when the plans for this study were made : he had 
a simple and fairly clean wound ; tetanus developed four days after injury 
and was acute and severe. The one chosen for antitoxin treatment had a 
longer incubation period (10 days as opposed to four) and the onset of 
tetanus was one day earlier. These cases are reported in detail. 

Case No. 1998. An Okinawan farmer, age 17, male, was admitted from a Mili- 
tary Government dispensary on July S with a history of gunshot wound of the left 
buttock on July 1. Trismus developed on July 4 and rigidity of the muscles of tlie 
neck, back, abdomen and extremities became progressively worse from that time. 
Frequent extensor convulsive episodes associated with acute trismus occurred dur- 
ing observation and could be precipitated by touching the patient’s cot or by making 
a loud noise. The only voluntary motions fairly easily accomplished were flexion 
and extension of the upper extremities. Otherwise the patient was in complete and 
continuous extensor rigidity. Attempted motion was extremely painful. 

Penicillin was given intramuscularly in 20,000 unit doses every 'four hours (ex- 
cept at 0200; five doses in 24 hours) for 25 doses, then in 50,000 unit doses every 
three hours for an additional three injections. The total amount of penicillin ad- 
ministered was 650,000 units. 

During the period of treatment it was necessary to resort to the use of barbi- 
turates frequently. Even during the height of sedative action contractures could be 
readily precipitated. The patient’s status showed very little alteration during the first 
week of observation and treatment. He did not become worse, although exhaustion 
became more pronounced, yet he showed no sign of remission. The degree of 
tetanus was remarkably constant, and there were no changes which could reasonably 
be ascribed to a therapeutic agent. Finally, on July 14, having concluded that peni- 
cillin had not been of benefit, a culture was made from the wound and later 100,000 
units of tetanus antitoxin were given intravenously at 1830. 

There was no change the following day, but within four days trismus subsided 
and muscular spasms ceased. On July 26 knee flexion of 15 to 20 degrees was first 
possible. The abdomen was less rigid and the neck was free. This was the last date 
of observation, but tlie patient was later reported to have made a complete recovery. 

Unfortunately, facilities were not available for full identification of the organism 
cultured from tlie wound at the end of penicillin treatment, but an Army Station 
Hospital laboratory reported as follows on the culture taken July 14 : "Few strepto- 
cocci seen; occasional Gram-positive rod (young form of tetanus bacillus) ; no 'tack- 
head’ forms seen.” ' 
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Case No. 1997. An Okinawan male, age 19, admitted on July 8 with a history 
of bullet wounds of the upper left thigh and the right knee region. The injuries were 
sustained on June 24 and trismus was first manifested on July 4. By July 7 trismus 
was extreme, and generalized tetanic spasm had supervened. Acute spasms of the 
face and extremities occurred fairly frequently and could be precipitated by external 
stimuli. The degree of tetanus was not quite so severe but approached that shown 
by patient No. 1998. 

At 1315 on July 8 the patient was given 100,000 units * of tetanus antitoxin 
intravenously. A brief period of rigor occurred at 1430, but there were no other 
reactions to the serum. Within four hours of the administration of antitoxin there 
was evident muscular relaxation. Local tetanus which had been pronounced in the 
right leg muscles diminished promptly, although it recurred on the third day. On 
the day following antitoxin injection there seemed to be some exacerbation of muscle 
tension, but following the second day there was progressive improvement, and con- 
vulsive phenomena did not occur after treatment was given. By July 26 the patient 
had almost fully recovered and was able to be up and about. 


Antitoxin Treated Group 

The four patients selected for compai'ative observation with the penicillin 
treated group (see table 2) included case No. 1997 which is discussed above. 
Two others were selected because they had received large doses of antitoxin 
several days (nine and six respectively in cases No. 1605 and 881) after the 
onset of tetanus, and one (No. 1541) because she was apparently making. a 
good recovery from severe tetanus following only 3000 units of antitoxin. 

On July 8 there was fairly marked trismus and slight neck rigidity noted in pa- 
tient No. 1605, a 21 year old female with shrapnel injury of the right thigh. She 
had been given 113,500 units of antitoxin at another hospital before admission and 
an additional 1500 units on July 7. There was noticeable improvement daily, and 
trismus as well as nuchal rigidity was no longer present on July 12. The shrapnel 
wound granulated well and healing progressed normally. Patient No. 1541, a 39 year 
old female, was admitted with the right arm amputated and with a history of tetanus ' 
of 17 days’ duration. She had moderate neck rigidity and slight trismus, showed 
progressive improvement and was free of tetanus on July 15. The third patient. No. 
881, a 20 year old female with a severe shrapnel wound of the right buttock, had 
moderate local tetanus of both lower extremities and slight neck rigidity and trismus. 

A large dose of antitoxin was given seven days after the onset of trismus, and im- 
provement was progressive and satisfactory. On July 12 she was able to be up and 
about and by July 15 there was little evidence of tetanus. 


Observation of 27 Cases Treated on General Service 

Although this group of patients does not give a complete picture of 
tetanus among civilian casualties, it serves as a sort of background for the 
observations reported above. Tetanus of all degrees of severity occurred 
m patients with all manner of injuries and burns. The fulminating cases did 
not survive more than a few days, and none t of these was seen at the 


* All antitoxin dosages given are in American units, 
t Case No. 1739 may be an exception, but it was impossible to obtain 
Decause of his poor condition when first seen. 


reliable information 



912 


I-EON LEWIS 


time of this study. Many of the milder cases recovered without antitoxin 
therapy. The dosage of antitoxin given the patients in this group depended 
upon many factors ; the amount available at the hospital where treatment was 
first rendered, the number of patients under the care of each medical officer, 
and the organizational status of the hospital. At times only the most cursory 
type of medical attention could be given, especially in hospitals which were 
activated with scant notice or inactivated at the height of the emergency on 
various grounds of military necessity, or for other reasons. 

As will be seen in table 3, all but one of the 27 patients are known to have 
had antitoxin. The dosages and dates of administration were frequently 
doubtful since most of the patients were transferred from other hospitals 
without records. Sixteen of these patients, most of whom had received 
inadequate antitoxin according to current standards, made complete recov- 
eries, and seven others improved sufficiently to indicate probable ultimate 
recovery. Only three deaths occurred in this group, but one patient who 
became progressively worse while under observation probabty terminated 
fatally. None of the three fatal cases came to necropsy. 

Patient No. 1739, a 16 year old male with badly compounded fractures of the 
left tibia and fibula, was operated upon the day before he was first seen by the writer. 
He was found to be extremely ill and to have marked trismus and neck rigidity. 
Ward attendants were of tlie opinion that tetanus developed acutely following opera- 
tion. Tetanus antitoxin in a single dose of 80,000 units was given on the second 
postoperative day, and the patient died the following day. 

Patient No. 506, an 11 year old male with shrapnel wounds of the right shoulder 
and a compound fracture of the left leg, was moribund when first examined and no 
history was obtainable. There was no record of antitoxin therapy. The boy lay 
on his cot saying the word "maggots” over and over and many of the creatures of 
which he had learned the name were seen crawling out of the opening of the cast. 
Death occurred three days after the first examination, probably from wound infection 
and anemia. Tetanus was slight in degree. 

The only other patient of this group who died, No. 765, a 24 year old female, 
had only slight evidence of tetanus and showed marked toxicity from her wounds: 
a shrapnel injury of the left leg and a large wound of the right chest. She was able 
to give little reliable information. Death occurred on the fifth day of observation and 
was considered the result of wounds and infection. 

The last patient of this group, No. 1831, a 20 year old female with a compound 
fracture of the right arm and a wound of the right side of the neck, exliibited increas- 
ingly severe tetanus throughout the period of observation. There was marked stiff- 
ness of the neck and complete trismus, as well as pallor and evident toxicity. When 
last seen on July 26 a fatal outcome was anticipated. 

Discussion 

The symptoms of tetanus are believed to be due to a diffusable exotoxin 
which reaches the motor neurons and neuromuscular end organs through 
the circulation.®’ ® The circulating toxin exerts its effect upon spinal and 
medullary motor nerve cells and eventually some, it is thought, becomes 
irreversibly fixed to the cells. It is obvious, therefore, that a purely anti- 
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bacterial agent cannot be expected to produce immediate mitigation of clinical 
symptoms. Antitoxin, which has a direct effect upon the symptom-produc- 
ing agent, would be expected and actually does frequently produce such 
amelioration, although its effect may be minimal in late cases. Recovery 
from the bacterial infection cannot, however, be reasonably ascribed to anti- 
toxin and must be due to natural meclianisms for overcoming the Clos- 
tridium. Conceivably, therefore, an effective antibacterial agent could 
influence both the clinical course and the rate of recovery from tetanus by 
inhibiting the growth and toxin production of the organisms. The mani- 
festations of those influenced would, of course, be most marked in an early 
infection but, conceivably, mortality reduction might be manifested in a large 
group of patients with tetanus of varied duration. 

The difficulty of selection of early, uncomplicated cases of tetanus at the 
time of this investigation has already been stated. However, the opportunity 
to compare the effect of penicillin with that of antitoxin in cases No. 1998 
and 1997 was a fortunate one, and the group of cases selected provided a 
test of the ability of penicillin to alter the course or prevent death in subacute 
but severe tetanus.* 

It is possible that the failure of penicillin in this series was due to inade- 
quate dosage or failure to maintain a blood level throughout the 24 hours. 
The lack of facilities for determination of blood level and for in vitro testing 
of bactericidal action was a serious hindrance to the study. In the future 
consideration should be given to possible effects of large booster doses such 
as have been used in subacute bacterial endocarditis.® Further controlled 
investigation, including trial with various fractions not always present in 


* An interesting experiment which is to be submitted for publication by 1st Lt. Dwight 
L. Lichty, VC, AUS, of the 145th Veterinary Food Inspection Department, was brought 
to the writer’s attention by personal communication. Lt. Lichty had the opportunity to treat 
a horse afflicted with tetanus on the first day of development of symptoms. The animal 
was seen at the Taira Military Government corral because of a puncture wound which oc- 
curred on September 19, 1945. The horse was small, weighing only 600 lb., but was in 
generally good condition. The puncture wound was located just below the stifle, right 
Mterior. Ten days after injury, on September 29, 1945 tetanus was manifested by a saw- 
horse stance, extended neck, rigidity of the legs and early trismus. Loud noise produced 
slight muscular spasm and complete contraction of nictitating membranes. The horse was 
placed in a sling. Nutrition was maintained by tube feeding as well as voluntary eating dur- 
ing periods of relaxation. Barbiturates and chloral were used in maximum doses to effect 
sedation and muscular relaxation. Tetanus antitoxin was not employed. 

Penicillin in doses of 100,000 units each was administered every three hours for 90 hours 
^■ecommended dose for an average size horse in treatment of susceptible infections is 
50,000 units every three hours). Of the 30 original doses, three were given intrathecally the 
others intramuscularly. After the ninetieth hour 50,000 units were injected intramuscularly 
every three hours through the one hundred and thirty-eighth hour. One million units was 
during the first 30 injections. The total penicillin administered was 

‘1,100,000 units. 


Pm*’?® course of this treataent the animal showed persistent and complete trismus 
and failed to respond to therapy. It died on the morning of the eighth day, approximately 
170 hours after the onset of therapy. 

'"t^^sting clinical trial is important because the amount of penicillin administered 
recommended therapeutic dosage. It was possible to give injections every 
wr^ hours and thus presumably to maintain a satisfactory blood level Treofn^^.,,. 
mstitaW « earliest possible moment, and „o therapy o£ tosedSL 
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commercial penicillin, is warranted before arriving at final conclusions, espe* 
ciall)’- in view of the laboratory reports of in vitro inhibition of Clostridium 
ictani already referred to above. 

Summary and Conclusions 

1. Fifteen cases of tetanus of three to 11 days' duration were treated by 
intramuscular injection of penicillin in doses of 20,000 units every four 
hours with the excejjtion of the interval 2200 to 0600. Most of the patients 
received a total of 500,000 units or more. One patient was given 150,000 
units in injections about her -wounds. 

(a) Of this group seven patients recovered, three (including the patient 
injected locally) improved, and five died. In none of the cases treated was 
there observable alteration of the course of tetanus which seemed attributable 
to the use of penicillin. Wound infections were generally benefited, and the 
indication for use of the drug in complicating infection is clear. However, 
there was no tendency toward reduction of mortality in severe tetanus and 
no improvement in cases which had failed to respond to antitoxin. Recovery 
and improvement were gradual in the cases which survived, and the clinical 
course was comparable to that in other cases which recovered after only 
prophylactic doses of antitoxin or without any treatment whatever. 

2. Four patients who had received or who w'ere given known amounts 
of antitoxin were observed under conditions identical with those of the 
penicillin group. These patients showed a striking clinical change after 
administration of antitoxin. One of the four was comparable in many re- 
spects to a patient treated with penicillin, and the favorable response to anti- 
toxin was in sharp contrast to the failure of penicillin to affect the course 
of the disease. 

3. Twenty-seven patients on general service who had received undeter- 
mined amounts of antitoxin were observed during the 18 day period of in- 
vestigation. Of these patients, most of whom had been given small and pre- 
sumably inadequate amounts of antitoxin, 16 made complete recoveries, seven 
others improved and three died. One patient declined progressively and 
probably terminated fatally. 

4. The relatively high mortality in the first group was attributable largely 
to the selection of patients with severe tetanus in order to test the possible 
efficacy of penicillin. It would obviously have been difficult to evaluate a 
drug in a series in which recovery would have been anticipated under any 
type of therapy. 

5. On the basis of this study there are no indications that commercial 
penicillin is an effective agent in the treatment of tetanus. In vitro evidences 
of antibacterial action are not supported by clinical indications of a similar 
effect in vivo. The possibility is mentioned that other penicillin fractions 
or larger doses may be effective. 
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THE PREPONDERANCE OF RIGHT HYDROTHORAX 
IN CONGESTIVE HEART FAILURE 

By Edgar M. McPeak, M.D., F.A.C.P., Houston, Texas, and Samuel A. 
Le\une, M.D., F.A.C.P., Boston, Massachusetts 


Although there has been a strong clinical impression that right hydro- 
thorax is more common than left hydrothorax when gross congestive heart 
failure occurs, recently this point of view has been questioned. In a survey 
by Bedford and Lovibond,^ these authors were led to the conclusion that 
although right hydrothorax was more common in cases showing mitral 
stenosis, combined right and left heart failure and auricular fibrillation, the 
occurrence of left hydrothorax was favored by hypertension, left heart failure 
and normal rhythm. Owing to the strong impression we have had that right 
hydrothorax was much more common in congestive heart failure, regardless 
of the underlying cause, the following study was made to determine the actual 
facts. Consecutive cases of congestive heart failure showing hydrothorax 
were selected, after eliminating those presenting extraneous factors, such as 
pleurisy with effusion, active rheumatic fever, significant nephritis, blood 
dyscrasias, neoplasm, hepatic disease, etc. The purpose of this was to in- 
clude for consideration only those suffering from clear-cut cardiovascular 
disease with congestive failure. 

The first method of approach was to review 75 clinical cases of con- 
gestive heart failure that required thoracentesis. In each case the side of the 
chest tapped was the only one in which fluid appeared to be present or was tlie 
one that seemed to show the larger degree of Iiydrothorax, where some 
disproportion in the two sides existed. This decision was made by the 
ordinary methods of bedside examination with or without the aid of roent- 
gen-ray. The second analysis consisted of comparing the roentgen-ray 
findings in 52 consecutive cases of congestive heart failure with hydrothorax. 
In no instance had thoracentesis been performed in this group, and the 
relative degree of hydrothorax on the two sides was estimated by the roent- 
genologist. The basis of the third study consisted in determining the ■ 
amount of fluid in the two pleural cavities in 1 10 cases of congestive heart 
failure that came to postmortem examination. The above three analyses 
ought to serve as controls for each other and should give convincing evidence 
if they all agree in their conclusions. 

Of the 75 cases of hydrothorax requiring thoracentesis (table I), 35 had 
rheumatic heart disease, 22 had a significant degree of coronary sclerosis 
and 18 had hypertensive heart disease. Owing to the tendency for hydro- 
thorax to recur following thoracentesis, no more than two chest taps from 

* Received for publication March 13, 194^ tt i j ^ 

From the Medical Clinic of the Peter Bent Brigham Hospital and the Department 

of Medicine, Harvard Medical School, Boston. 
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Tablk I 


Hydrolhorax in Congestive Heart Failure, Thoracentesis 


Heart disca'se 

Rheumatic 

Coronarj’ 

Hypertensive 

Total 

Site of R* 

28 

16 

11 

55 

L 

3 

1 

4 

8 

B 

4 

5 

3 

12 

Total cases 

35 

22 

18 

75 

Site with aiiri- R 

20 

4 

1 

25 

lation L 

1 

0 

1 

2 

B 

(R>L) 1 

2 

0 

3 

(L>R) 2 

1 

0 

0 

2 


45 

22 

1 

14 

81 

mm— 

4 

2 

4 

10 

B 

(R>L) 2 

> 5 

3 

10 

(L>R) 2 

0 

0 

2 

Total taps 

Average amt. R 

57 

1000 c.c. (45) 

34 

1050 c.c. (22) 

24 

1050 c.c. (14) 

115 

1050 c.c. 

moved L 

1100 C.C. (4) 

1050 c.c. (2) 

1000 c.c. (4) 

1050 c.c. 

BR 

1100 c.c. (4) 

1300 c.c. (5) 

1200 c.c. (3) 

1200 c.c. 

BL 

1150 c.c. (4) 

1 

550 C.C. (5) 

800 c.c. (3) 

850 c.c. 


* R=right, L = left, B=bilateral, BR = bilateral R>L, BL— bilateral L>R. 


any one case were included in this study, regardless of whether both were 
performed on the same side or one on each of the two sides. Auricular 
fibrillation was present in 32 of this series of cases, 24 being in the rheumatic 
group, six in the coronary and only two in the hypertensive group. Twenty- 
five of these 32 cases were aspirated from the right chest only, two from 
the left chest alone and in five bilateral taps were done with a greater amount 
of fluid removed from the right cavity in three of these. In the rheumatic 
group 57 thoracenteses were performed on the 35 cases, 49 times on the right 
side and eight times on the left. In 45 instances the right chest alone was 
aspirated and in only four the left alone. There were four instances in 
which both sides were tapped. It is of interest that the amount of fluid 
removed at each thoracentesis was almost the same no matter which side 
was tapped. When a similar review was made of the 22 cases of coronary 
heart disease it was found that 34 chest taps were performed, 27 on the right 
side and seven on the left, 22 on the right side alone and two on the left alone. 
In five instances bilateral paracenteses were done although in each instance 
the right hydrothorax was greater than the left. It seems significant that 





































































,918 KDGAK M. MCPEAK AND SAMUEL A. LEVJNE 

while the average amount of fluid aspirated, where only one side was ex- 
plored, was 1050 C.C., in the five cases in which both sides were explored an 
average amount of only 550 c.c. was obtained from the left side and 1300 c.c. 
from the right. In the last group, consisting of 18 cases of hypertensive 
heart disease, 24 chest taps were performed, 17 on the right and seven on 
the left, 14 on the right side alone and four on the left alone. Three 
bilateral aspirations were done, and in each instance the amount of fluid 
removed from the right pleural sac was greater than that removed from the 
left, the average being 1200 c.c. from the right and 800 c.c. from the left. 
In summary, among the 115 thoracenteses performed on 75 cases of con- 
gestive heart failure, 93 were done on the right chest and 22 on the left, 81 
on the right chest alone and 10 on the left alone. In the 12 instances where 
both sides were explored, onh' twice was the amount of fluid removed from 
the right side found to be less than that removed from the left side. 

Ihe second approach toward determining the distribution of hydro- 
thorax was made on 52 consecutive cases which had had no previous thora- 
centeses and were analyzed from the roentgenological evidence alone (table 
2). Of this group the 18 with rheumatic heart disease presented pure right 
hydrothorax in nine instances, pure left hydrothorax in three, and in six 
fluid occurred bilaterally and about equally on the two sides. In the 12 cases 
of coronary artery disease, right unilateral hydrothorax was present in three, 
and in the other nine fluid was present on both sides, predominantly right in 
four, predominantly left in two, and about equally in three. Thq 16 cases 
' of h}q)ertensive heart disease showed fluid in the right thorax only in six, 
and all the remaining presented fluid bilaterally, more on the right in four, 
more on the left in two, and about equally in four. No definite tendency 

Table II 


Hydrotliorax in Congestive Heart Failure, Radiological Examination 


Heart disease 

Rheumatic 

Coronary 

Hypertensive 

jMisc. 

Total 

Site of hy- 
drothorax 

R 

9 

3 

6 

2 

20 

L 

3 

0 

0 

1 

4 




(R>L) 0 

4 

4 

1 

9 


B 


3 

4 

1 1 

14 



l(L>R) 0 

2 

2 

1 

5 

Xotal 

18 

12 

16 

6 

. 52 


R 

5 

1 

2 

0 

8 

Site with 
Aur. Fib. 

L 

1 

0 

0 

0 

1 


(R>L) 0 

1 

0 

1 

2 



B 

(R=L) 4 

1 

1 

'0 

6 

* 


(L>R) 0 

0 

0 

1 

1 
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to a preponderance of fluid in either side of the thorax occurred in six cases 
of miscellaneous types of heart disease. Thus, of this entire series, 20 cases 
evidenced pure right hydrothorax, four pure left, with the remaining 28 
presenting fluid on the two sides about equally, i.e. predominantly right in 
nine, predominantly left in five, and with no discernible difference in 14. 
Auricular fibrillation was present in 18 instances and of these 10 showed 
more fluid in the right chest, two in the left and in six it appeared to be equal. 
Unilateral hydrothorax in this group occurred approximately five times more 
often on the right side than on the left, and when the hydrothorax was 
bilateral there appeared no definite tendency for either side to predominate. 

In the third study, 110 cases of congestive heart failure presenting hydro- 
thorax at postmortem examination were analyzed (table 3), and the deduc- 
tions were based on the amounts of fluid determined by direct measurement. 
It was realized that the agonal state might influence the formation of a 
terminal hydrothorax of limited degree, when the circumstances were favor- 
able to such, and transudates of less than 300 c.c. were arbitrarily excluded 
from the study. A considerable number of these cases had had thoracenteses 
performed prior to death, and a quantitative analysis of the fluid so removed 
has been compiled for consideration. 

The rheumatic group presented unilateral right hydrothorax twice, uni- 
lateral left three times, and in 50 the fluid was distributed bilaterally with 
the greater amount on the right in 44, on the left in four, and in two equally. 
In two of the three instances in which fluid occurred on the left side alone 
there was complete obliteration of the right pleural cavity by fibrous ad- 
hesions. Signs of left heart failure had dominated the clinical picture in five 
of the 55 cases, and in one of these fluid was found only on the left side, while 
on the other four it occurred bilaterally and predominantly right (3) or equal 
(1). Pulmonary infarction was present in 25 of this group and complicated 
left hydrothorax in three instances and right hydrothorax in one. In 21 
cases so complicated, fluid was found in*both cavities with the greater amount 
in the right in 20 of these. Prior to death auricular fibrillation had existed 
in 38 of the rheumatic patients, and of this number one showed fluid on the 
right side alone at autopsy, two on the left side alone and 35 presented fluid 
bilaterally with that on the right predominating in 33. The average amount 
of fluid found in the right pleural sac, in this rheumatic group, was 550 c.c. 
and that in the left sac was 350 c.c. Of similar interest is the fact that in 
27 of this group of 55 cases, in which 73 clinical thoracenteses had been per- 
formed (57 right, 16 left), an average amount of 900 c.c. of fluid had been 
removed from the right thorax and 700 c.c. from the left thorax. 

In this study, 25 cases of coronary heart disease presented hydrothorax 
entirely on the right in two instances, entirely on the left in one and in 22 
it .was bilateral with the right side predominating in 18, the left in three 
and neither in one. Fibrous adhesions had completely obliterated the right 
pleural cavity in the one instance in which the fluid was limited to the left 
side. Nine of the 25 cases had presented the usual signs of marked left heart 
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Table III 

Hydrothorax in Congestive Heart Failure, Post Mortem 


Heart disease 

Rheumatic 

Coronary 

Hypert. 

Luctic 

Total 

Number 

55 

25 

23 
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Average age 

46 

66 
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failure before death, and of these one was the case of unilateral left hydro- 
thorax, while the remainder showed fluid bilaterally, with that on the right 
predominating in five and that on the left in two. In six cases in which 
pulmonary infarction accompanied the hydrothorax the latter Avas found to 
be bilateral and predominantly right in all. Four of this group had had 
auricular fibrillation, and in all these the hydrothorax was also bilateral with 
the greater amount of fluid on the right side. 

In 23 cases of hypertensive heart disease unilateral hydrothorax occurred 
only in tsvo instances, once on each side, while bilateral hydrothorax occurred 
21 times, in greater degree on the right in 18 and on the left in three. The 
right pleural space was completely obliterated by fibrous adhesions in the 
one case shoAving fluid on the left side alone. Signs of left heart failure 
had been the outstanding clinical features in 12 of the 23, and all these, 
except the case of left hydrothorax, presented fluid bilaterally with the greater 
amount in the right pleural cavity in nine, and in the left in tAVO. In three 
cases where pulmonary infarction occurred the hydrothorax Avas bilateral 
and predominantly right sided in all. Auricular fibrillation had been present 
in four cases, and the hydrothorax Avas bilateral in all these, with that on 
the right greater in three. 

Seven cases of syphilitic heart disease presented pure right hydrothorax 
in one, and in the other six it Avas bilateral, and predominantly right in five. 
Left heart failure had been outstanding in five of this group with one showing 
unilateral right hydrothorax and four showing fluid bilaterally with the 
greater amount on the right in three. In two -cases evidencing pulmonary 
infarction the hydrothorax was bilateral and greater on the right side. 

Because left heart failure had been clinically prominent in a relatively 
high percentage of the 55 cases, including the coronary, hypertensive, and 
syphilitic heart disease groups, these were conveniently considered together 
in calculating the average amount of fluid found in the two pleural sacs. 
Here again it was observed that the average amount of fluid found in the 
right sac (550 c.c.) exceeded that found in the left (400 c.c.). Likewise, 26 
of these 55 cases had had 40 clinical paracenteses performed, 34 on the right 
chest and six on the left chest, Avith the removal of an average amount of 950 
c.c. fluid from the right pleural cavity and 900 c.c. from the left. 

This entire group of 110 cases of congestive heart failure, studied post 
mortem, presented hydrothorax on the right side alone in six instances, on 
the left side alone in five, and bilaterally in 99 or 90 per cent of cases. Of 
the latter there was found a greater amount of fluid in the right cavity in 85, 
more in the left cavity in 1 1 and in three it was equal. Complete obliteration 
of the right pleural space by fibrous adhesions could account for three of the 
five cases of pure left hydrothorax. It was thought that an extensive fibrous 
pleuritis, especially involving the lower- portion of these membranes, might 
have influenced the distribution of the accompanying hydrothorax in 19 other 
instances, with involvement of the right pleura nine times, of the left three 
times, and of both right and left seven times. Only' in rare instances did 



922 


EDGAR J.r. MCPEAK AND SAMUEL A. LEVINE 


such extensive pleural involvement suggest its presence either clinically or 
radiologically. Left heart failure had dominated the clinical picture in 31 
cases. Among these the hydrothorax was unilateral and right in one in- 
stance, unilateral and left in three, and in the remaining 27 it was bilateral 
with the greater degree on the right in 20, on the left in five and in two it 
was equal. Recent pulmonary infarction had occurred in 36 cases, often 
presenting multiple areas, either unilateral or bilateral. In this group hydro- 
thorax occurred on the right side alone in one instance, on the left alone in 
three, and bilaterally in 32 with a greater amount of fluid found in the right 
cavity in 31. In only rare instances did any clo.'^e relation between the 
occurrence or distribution of hydrothorax and the presence of an infarctive 
process suggest itself. However, owing to the nature of the fluid, such cases 
might easily have been excluded from this study. In 1935 Joly * gave care- 
ful attention to this question and felt that pulmonar}'^ infarction seldom 
causes the formation of an extensive cardiac hydrothorax. Auricular fibril- 
lation had been present in 46 cases, of which hydrothorax was limited to the 
right side in one, to the left side in two, while in 43 it was bilateral and pre- 
dominantly right in 40. Although the percentage of occurrence of bilateral 
hydrothorax in this study was quite high, it would appear that the pre- 
ponderant involvement of the right pleura was consistently evident regard- 
less of the manner in which the cases were grouped for consideration. 

The present observations and studies have led to findings which strongly 
support the general opinion in regard to the distribution of hydrothorax in 
congestive heart failure. Thus, when an analysis based on the incidence of 
thoracenteses was made, a marked tendency for the right chest to pre- 
dominate the picture was encountered (table 1). In this series of cases one 
side of the chest was aspirated alone in 91 instances, 88 per cent being 
performed on the right thorax. When the hypertensive patients were 
considered as a group, the right thorax was aspirated in 71 per cent of 
instances. While this tendency was maintained, regardless of the under- 
lying heart condition, it would appear that auricular fibrillation and other 
factors incident to rheumatic heart disease further favor a preponderance of 
right hydrothorax. In the second series of cases (table 2) as viewed by the 
roentgenologist, a greater amount of fluid was observed in the right pleural 
cavity in 56 per cent of instances and in 27 per cent- it appeared to be about 
equal on the two sides. Although the number of cases considered here was 
quite small, there again appeared augmented influences favoring right lydro- 
thorax in the rheumatic group. Published statistics on the distribution of 
hydrothorax, as determined at postmortem examination, appear to be in 
close agreement; however, the present series (table 3) indicated a greater 
percentage of bilateral hydrothorax than had been previously reported. This 
discrepancy may be partially accounted for by the manner of screening the 
subjects and by the use of different methods of recovering and considering 
the fluid. In 107 of this series of cases the amount of fluid removed from 
the right pleural cavity exceeded that removed from the left in 85 per cent 
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This ratio varied between etiological groups, being found highest in the 
rheumatic and lowest in the syphilitic, but in no instance did it fall below 
80 per cent. These studies indicate that from whatever angle an analysis 
is attempted, regardless of the method of approach or the underlying cardiac 
condition, the combination of factors which determine the transudation of 
fluid .into the pleural sacs exerts an influence in such a manner as predomi- 
nantly to involve the right pleura. This influence, however, appears to be- 
come augmented in rheumatic heart conditions as compared to those in 
which failure of the left heart is more frequently- encountered. 

Discussion 

When one attempts to review the numerous efforts that have been made 
to explain the distribution of hydrothorax which occurs in the course of 
congestive heart failure, one is struck by the fact that the subject has been 
approaclied from isolated points of, view. This has led to an over-emphasis 
of some particular factor involved and a tendency toward over-simplification 
of the problem as a whole. Much of the work published has been based on 
clinical observation of the condition with theoretical conclusions drawn as 
to the most likely factor determining the distribution of the fluid. In 1867 
Bacelli ^ advanced the azygos theory to explain the comparative frequency of 
right hydrothorax, assuming that pleural fluid accumulated through dis- 
turbance in the systemic circulation. His views seem to have been accepted 
without question until the turn of the century and indeed have made them- 
selves felt until much more recently. In 1904 Steele,'’ reviewing his earlier 
work (1896) and that of Stengel,® reported the occurrence of right hydro- 
thorax alone, or as greater than left, in 60 per cent of clinical cases and in 77 
per cent of those observed at postmortem examination. He and Stengel 
felt that pressure on the root of the right lung and azygos vein by an en- 
larged right auricle could explain the predominance of right hydrothorax 
and suggested that the site of a hydrothorax was associated with a corre- 
sponding enlargement of the right or left side of the heart. 

Crediting West® with having expressed similar views previously, Fetter- 
hoff and Landis in 1909 presented a convincing argument that transudation 
of fluid into the pleural sacs took place from the visceral rather than the 
parietal layer and therefore depended upon involvenient of the pulmonary 
instead of the systemic circulation. They argued that pressure on the right 
or left pulmonary veins, by a dilated right or left auricle respectively, deter- 
mined the location of the pleural transudate. Since the right auricle was 
more easily and consequently more commonly dilated than the left, a pre- 
dominance of right hydrothorax might be expected. 

More recently (1930) Satke ® presented experimental data demonstrating 
a greater relative degree of pressure negativity in the right pleural space, 
as compared to that in the left, in normal individuals, and suggested this 
difference would explain the prevailing tendency toward preponderance of 
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right hydrothorax. This tendency was supported by Famulari ® on the basis 
of the anatomical relations existing between the thoracic aorta and the hemi- 
azygos vein and the presence of valves in tlie latter. Dock in 1935 pre- 
sented convincing evidence that the anatomic and hydrostatic factors relating 
to the flow of blood from the pulmonary venous bed to the left ventricle 
strongly favored the predominance of right over left hydrothorax. He 
pointed out these factors as being considerably augmented by the right lateral 
decubital position which cardiac patients generally prefer, according to the 
studies on “trepopnea” by .Wood, Wolferth and Terrell.” 

Fishberg ” states that although cardiac hydrothorax is often unequal and 
usually right sided, no adequate explanation has been given to account for 
this distribution. He expresses the opinion that transudation into the 
pleural sacs, due to heart failure, depends upon disturbance of the systemic 
as well as the pulmonic circulation. In studying left heart failure, Bed- 
ford found left hydrothorax in IS of 38 cases, whereas fluid occurred on 
the right side alone in only nine instances.. Because of the unusual incidence 
of unilateral left hydrothorax in*this series, in opposition to accepted views, 
Bedford and Lovibond (1941) did a follow-up study including all types of 
congestive heart failure.^ They agreed with Steele’s earlier idea that there 
existed a definite relation between the underlying heart condition and the site 
of the hydrothorax and reached conclusions to which reference has already 
been made. It is of interest that Weiss ” in his studies of pulmonary edema 
found that usually congestion and edema started in the right lung and re- 
mained more intense on this side than on the left. 

The relative roles played by the systemic and pulmonary circulations in 
the pathogenesis of cardiac hydrothorax has been a subject of much specu- 
lation and controversy. With the accumulation of clinical and experimental 
data, however, there seems little doubt that the visceral pleura is to be con- 
sidered the source of such fluid collections. Graham ” in 1921, working on 
the edematous lung excised immediately post mortem, was able to demon- 
strate the transudation of fluid from the visceral pleura by varying the degree 
of pressure negativity within the range of normal. He was convinced that 
the increased pressure negativity produced by forcible inspiration could suck 
excess fluid through the surface of the lung. Zdansky expressed the view 
in 1929 that, on the basis of radiological evidence, hydrothorax should be 
considered as the sequence of pulmonary engorgement and edema. Exten- 
sive observations were reported by Ya'mada in 1933 on several hundred 
presumably healthy Japanese soldiers, in whom pleural fluid could be as- 
pirated in 29 per cent, and following severe exercise in 70 per cent of the 
same group. One wonders whether a heightened negative intrathoracic 
pressure, acting alone, could account for such unusual findings. The 
amounts of fluid dealt with were too small to warrant an opinion as to its 
actual distribution. 

That almost the entire capillary venous return from the visceral pleura 
is received by the pulmonary veins has been shown by Miller ” im 1937. 
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More recently Drinker/” in his noted lectures on pulmonary edema and in- 
flammation, tersely stated, “It is generally acknowledged that two factors 
are fundamental in causing transudation in the lungs and pleural sacs. They 
are, first, sustained increase in pulmonary pressure, and second, anoxia — 
while one or the other may be dominant in a given case, they never, in my 
opinion, work alone.” After discussing the variation, from tissue to tissue, 
in increased capillary permeabilit}^ due to anoxia and emphasizing the par- 
ticular vulnerability of the lung capillaries to this and other influences, he 
further stated, “It is my belief, I cannot say conviction — that simple pul- 
monary edema and the more serious pulmonary exudations depend more 
upon alterations in the permeability of the lung capillaries than upon com- 
plicated pressure relations in the pulmonary circulation.” 

Accepting the view that the visceral pleura is the principal source of 
abnormal collection of fluid within the pleural sacs, and owing to their 
peculiar environment, their increased susceptibility to anoxia, and the in- 
adequacy of pulmonary lymph flow under stress,^” that the pulmonary capil- 
laries are particularly vulnerable to the forces promoting transudation, there 
are yet to be considered a number of anatomical and physiological factors 
which may determine, modify, or tend to localize such a process. 

A number of these factors pertain to the lungs themselves. The right 
lung is some 10 per cent greater in volume than the left and, considering the 
extra lobe on the right, the disproportion between the areas of visceral pleura 
on the two sides is even greater. Diseases of the lungs or pleurae, active or 
healed, were considered by Zdansky and Weiss ■° to influence the localiza- 
tion of pulmonary edema and therefore its sequelae. Pleural adhesions may 
influence the accumulation of pleural fluid either positively or negatively, 
depending upon the extent of the involvement. Christie and Meakins in 
their studies on intrapleural pressure changes in congestive heart failure, 
were able to demonstrate marked decrease in distensibility and impairment " 
in elasticity of the lungs. Working along similar lines, Prinzmetal and 
Kountz "■ considered the occurrence of a vicious circle in the relation of pul- 
monary congestion to lung ventilation. Any factor then, which tends to 
limit respiratory excursion, such as hypostasis, hepatic engorgement, cardiac 
enlargement, etc., tears down the natural defenses against the consequences 
of local increased capillary transudation. 

It is difficult to visualize local pressure effects on the pulmonary venous 
return by an enlarged right or left auricle. There seems to be no consistent 
relation between such enlargement and the site of a hydrothorax from the 
radiologic point of view. Of greater significance may be gross cardiac 
enlargement resulting in direct compression of lung tissue. It is clear that 
. the onset of cardiac arrhythmia often initiates congestive failure, but the 
high incidence of right hydrothorax in the presence of auricular fibrillation, 
as brought out by Bedford and Lovibond, warrants further study. The 
pulmonary lymphatic drainage, as shown experimentally by Warren, Peter- 
son and Drinker,”® takes place almost entirely through the right lymphatic 
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duct with limited anastomosis to the thoracic duct. One wonders what 
effect this might have on the lungs individually when lymphatic stasis occurs 
and whether the left lung receives greater benefit from the collateral drainage. 
The elective position patients assume, as emphasized by Dock and by Wood 
et al., further influences capillary leakage and lymphatic stasis as does also 
the anatomic and hydrostatic factors described by Dock. That a single 
factor, such as thrombosis of a blood vessel or obliteration of a pleural space, 
can explain the location of a pleural transudate is clearly understood, but 
such instances are relatively rare. 

It is much more difficult to form an impression as to the relative im- 
portance of the parts played by the visceral and parietal pleurae in absorption 
of fluid, and little experimental work seems to have been done on which 
to base an opinion. That the visceral pleura is active in the absorption of 
fluid is apparent in instances of localized interlobar pleural effusions. It is 
reasonable to regard the mechanism of pleural fluid formation as one in 
which there is constantly a transudation and reabsorption of fluid in the 
pleural sac. When excessive amounts are present either or both factors may 
be disturbed and recovery take place when the normal balance is reestab- 
lished. In consideration of the problem it would seem advisable to keep the 
fundamental factors of transudation in the lungs and pleural sacs in mind 
and to realize that in a given case a number of influences may be active to- 
gether in determining the site of fluid accumulation. 


Summary and Conclusions 


1. The distribution of hydrothorax in congestive heart failure was de- 
termined in three groups of patients by three methods respectively, i.e., by 
thoracentesis, by radioscopy, and at autops3^ 

2. The findings obtained from these three analyses were in close general 
agreement throughout the study. 

3. Depending on the method considered, right hydro thorax predominated 
in from 56 to 80 per cent of cases and left hydrothorax in from 12 to 17 per 
cent. Fluid was equally distributed in 3 to 27 per cent. 

4. When etiological groups of heart disease were considered, the pre- 
dominance of right hydrothorax over left was maintained regardless of the 
underlying heart condition. 

5. Rheumatic heart disease and auricular fibrillation appeared to augment 
the influences determining a right hydrothorax, while pure left heart failure 
tended to mitigate these to a limited degree. 

6. Any explanation for the distribution of hydrothorax in congestive 
heart failure may be attempted only through consideration of a number of 
influencing factors. However, it is clear that the balance of these forces is 
exerted in such a manner as greatly to favor the involvement of the right 
pleural sac. 


Recognition is given to Dr. M. C. Sosman for the radiological observations included, 
and to Drs. C. S. Burwell and C. K. Drinker for their kind advice and criticism. 
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THE MECHANISM AND PREVENTION OF CARDIO- 
VASCULAR CHANGES DUE TO INSULIN * 

By Richard A. Gilbert, 1st Lieut., M.C, A.U.S.,t and Joseph 
W. Goldzieher, M.D.,$ Durham, North Carolina 

Aside from troublesome hypoglycemic reactions insulin is generally 
considered a rather innocuous drug in therapeutic dosage. Joslin^ and 
others " have alluded to dangers of insulin therapy in patients with cardiac 
disease, but very little attention has been paid to these warnings, and insulin 
is often dispensed to older diabetics in a care-free and almost routine fashion. 
Bitdingen,® von Noorden and others were impressed even at an early period 
by dangerous and sometimes fatal cases of anginal syndrome following in- 
sulin therapy in aging diabetics. Gigon ® reported the sudden death of a 
diabetic with heart disease after the third injection of insulin. Schon- 
brunner® described severe electrocardiographic changes in a diabetic with 
heart disease, who had been treated with insulin for four days and whose 
blood sugar was 229 mg. per cent when these changes were present. Joslin ’’ 
reported a patient admitted in insulin shock, who on autopsy a few days later 
was found to have a fresh myocardial infarction. Within the past year we 
have observed three cases of acute myocardial infarction (confirmed at 
autopsy) which occurred immediately following an episode of hypoglycemia 
induced by insulin therapy in diabetics with atherosclerotic heart disease. 
The frequency of heart disease and its complications in diabetes mellitus 
is common knowledge, but one might be inclined to suspect the possible 
role of insulin as a factor in the high incidence of angina pectoris or coronary 
occlusion, which is five times as common in diabetics as in nondiabetics of 
■the same age.® 

Following the widespread use of insulin shock in the treatment of 
schizophrenia, further indications of the dangers of insulin therapy have 
become apparent. Schou ” reported 13 cases of serious cardiac complications 
in 375 patients treated with insulin shock. Gralnich described a patient 
who developed pulmonary edema and electrocardiographic changes re- 
sembling coronary occlusion during insulin shock. Others empha- 

sized circulatory changes as a danger of insulin shock therapy. One ob- 
server found no electrocardiographic changes in nine patients treated with 
insulin or metrazol. 

In order to investigate the relationship of insulin and cardiovascular 
changes, the following studies were undertaken on a total of 18 patients. 
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Experimental Studies 

Experiment 1. Eight patients were used in this group; three were 
young individuals (18 to 35 years) with no evidence of heart disease, and 
five were older individuals (over 50 years) ; of these, two suffered from 
severe anginal s}Tidrome and three were in actual congestive failure at the 
time tliese experiments were performed. The patients were placed on a 
high carbohydrate diet for several days, and then three studies were carried 



Fig. 1. 


out on each one. First, 25 to 35 units (depending on the body weight) of 
regular insulin were given intravenously, and the blood sugar was allowed 
to fall to severely hypoglycemic levels (50 to 35 tng. per 100 c.c.). This 
state was maintained for two hours. On another day, each patient was given 
the same dose of insulin as before together with 1.0 mg. of prostigmin,®^ and 
15 minutes later 0.5 mg. of prostigmin was injected. On a third day each 
patient was given 10 minims of a 1 : 100 solution of adrenalin hydrochloride. 
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Control studies of respiration, blood sugar, blood pressure, pulse rate, venous 
pressure, ether and dechoHn circulation time, and electrocardiogram were 
made at the start and repeated every 1 5 to 30 minutes throughout the experi- 
ment. 

Results. The effects of insulin and adrenalin on the blood sugar, blood 
pressure and pulse rate are loo well known to deserve discussion; suffice it 
to say that our results were in full agreement wdth the established data. 



A. Venous pressure. The effect of these drugs on the venous pressure 
varied with the cardiac reserve as seen in figure 1. It is evident that in 
normal hearts and in hearts with mild diminution of the cardiac reserve, the 
changes were slight. In the severe cardiacs, however, profound and parallel 
alteration were induced by insulin and adrenalin. Prostigmin administered 
simultaneously with the insulin completely inhibited this change in all cases. 

B. Circulation time. Figure 2 summarizes the data. Insulin hypo- 
glycemia and adrenalin had essentially the same effect in every case, with the 
latter generally more effective. It is interesting to note that the circulation 
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was slowed only in tliose cases with congestive failure. Prostigmin coun- 
teracted the effect of insulin in every case, regardless of the direction of 
change. 

C. Heart rate. Figure 3 shows a further effect of prostigmin. With 
insulin hypoglycemia, as with adrenalin, the heart rate rises gradually. The 
addition of prostigmin to the insulin not only prevented the increase in heart 
rate, but actually produced a. slight bradycardia in most cases. 



D. Electrocardiographic changes. In the three normal patients : 

1. Insulin alone shortened the QRS interval once. ST was depressed 
once and the T-wave slightly depressed twice. 

2. Adrenalin caused no appreciable changes. 

3. Insulin phis prostigmin shortened PR once. There were no ST seg- 
ment or T-wave changes. 

In the group of five cardiacs, changes were far more pronounced. 

1. Insulin alone lowered P twice, shortened PR twice. No widening of 
QRS, as seen by other investigators, was observed in our material. The 
ST segment was elevated in three cases and accompanied an inversion of T 

2. Adrenalin elevated the ST segment in two cases, depressed ST in one 
and produced T inversion once. Aside from actual -inversion of T both 
insulin and adrenalin changed the upright T-wave to one more round- 
shouldered, symmetrically-limbed, simulating the type of change observed 
m coronary insufficiency (see figure 4). These alterations were produced 
in almost parallel fashion by insulin and adrenalin. 
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Fig. 4. Experhncnl 1. A: 1. Control EKG before insulin liypoglycemia. 2. During 
insulin shock. 3. Control EKG before adrenalin. 4. After adrenalin injection. 

With insulin, observe: elevation of ST segment; T-wave becomes peaked, symmetri- 
cally limbed with round, sloping shoulders. Almost identical changes occur with adrenalin. 

B: 1. Control EKG before insulin hypoglycemia. 2. During insulin shock. Control 
EKG before insulin-prostigmin. 4. During insulin-prostigmin hypoglycemia. 

With insulin, observe : Decreased amplitude of QRS with more pronounced S-type con- 
figuration; elevation of ST segment; flattening of diphasic T-waye. Note that none of 
these changes appears during hypoglycemia following insulin-prostigmin. 

Experiment 2. C: 1. Control EKG. 2. Two hours after insulin plus glucose (blood 
sugar level elevated 15 mg. per cent). No sympathetic stimulation. Observe that EKGs 
are identical. 


3. Insulin plus prostigmin caused no alteration of the electrocardiogram 
in any instance. 

Experiment 2. Five healthy young adults (18 to 35 years) and five 
older patients (over 50 years) with moderate or advanced diminution of 
cardiac reserve were used. After a control electrocardiogram, each pa- 
tient was given a mixture of 25 U. regular insulin and 50 gm. glucose intra- 
venously, as well as 400 gm. glucose in grapefruit juice by mouth. Serial 
electrocardiograms and blood sugar determinations were made for two hours. 

Results. The amount of glucose administered maintained the blood 
sugar level at least 10 mg. per 100 c.c. higher than the starting level in every 
case. No tachycardia or other evidence of sympathetic stimulation was 
noted although these signs were watched for carefully. The results were 
uniform; in no instance did any electrocardiographic change occur within 
two hours following insulin injection. (See figure 4.) 

Discussion 

In order to evaluate these experiments properly, a brief review of the 
background of this problem is necessary. 

P athology. In the course of their studies on insulin shock, Hadorn and 
Walthard^® investigated the effect of insulin on the rabbit’s heart. The 
findings in 47 animals led them to conclude that neither single injections 
of insulin nor insulin shock produced any anatomically' demonstrable injury 
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of the myocardial fibers, Mcesscn reported disseminated necroses of the 
myocardial fibers in rabbits surviving the injection of insulin for 24 hours. 
Negri '' found similar necroses as well as patchy or diffuse cellular infiltra- 
tion in both insulin-treated and control animals; he ascribed these changes 
to an infection common in rabbits, and did not believe that they were in any 
way related to the treatment with insulin, Tannenberg investigated this 
problem in a somewhat different manner, giving animals repeated daily doses 
of insulin in varying amounts. The muscle fibers showed swelling and 
hydropic degeneration and there were localised vasodilatations and con- 
strictions. No necroses or infiltration were found. Tannenberg’s data in- 
dicate that these changes probably disappeared in two or three days. In 
view of the transitory nature of the electrocardiographic changes which have 
been associated with insulin treatment, it seems far more likely that any 
histologically demonstrable alteration of the muscle fibers would be of the 
reversible character that Tannenberg describes rather than irreversible 
necrosis or infiltration. 


The Effect of Insulin Injections on the Circulatory System. Alany in- 
vestigators have studied the effects of insulin injections on the circulatory sys- 
tem."'’’ A tachycardia, appearing one-half to one hour after 
injection,- has been observed uniformly. Changes in blood pressure were 
usually found, with a rise of the systolic and a fall of the diastolic pressure. 
Though both effects did not alway'^s occur together, an elevated pulse pressure 
resulted consistently. Venous pressure and venous oxygen content both 
increased. All investigators concurred in finding an increased cardiac out- 
put, stroke volume, or other index of increased cardiac work. Studies of 
the electrocardiographic changes have been equally numerous.^®' 
so, so man, arrhythmias and extrasystoles were uncommon. Generally 
a small P, widening of the QRS complex, depression of the ST segment and 
flattening or inversion of the T-wave appeared. Many investigators ob- 
served the lack of correlation between the blood sugar level and the electro- 
cardiographic changes. One®'’ described a patient who showed no clinical 
syTOptoms with a blood sugar of 52 mg. per 100 c.c. and whose electrocardio- 
gram remained unchanged. Another reported a patient who showed 
changes simulating infarction during- routine insulin shock therapy. Two 
investigators saw no “important” electrocardiographic changes and one 
of these found no persistent changes even after repeated episodes of insulin 
hypoglycemia. 

Clearly, the circulatory system is intimately affected by the injection- of 
insulin. The explanation of these phenomena is in many respects still ob- 
scure. In general, three theories have been offered for the action of insulin 

on the circulatory system : 

1. The effects are due to hypoglycemia. 

2. The effects are due to insulin itself. 

3. The effects are due to adrenalin discharge and to stimulation of the 


sympathetic nervous system. 
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The Hypoglycemia Theory. The most obvious solution of this problem 
was to associate the lowered blood sugar with the cardiac manifestations. 
The diminution of the food supply of the heart muscle was generally thought 
to be an important factor.^* This belief was based on rather fragmentary 
knowledge of cardiac metabolism, as has been shown by Evans, McGinty 
and Miller*® and others. These authors have demonstrated that heart 
muscle does not utilize glucose directly, or does so to a minor extent. By 
contrast, the heart removes considerable amounts of lactate from the blood ; 
pyruvate, /S-hydroxy-butyric acid and certain fats can also be metabolized. 
Cardiac glycogen is apparently used only as an emergency substance or is 
normally replaced as fast as it is used up. Thus it would appear that there 
is not such a critical lack of cardiac fuel as was originally supposed. A 
second important point, one that has been observed by many investigators,^®’ 
21 , 28 , 31 ‘g there is no correlation between the clinical picture and the blood 
sugar level. Moreover, the electrocardiographic changes are not necessarily 
reversed by glucose and may even increase during subsequent hyper- 
glycemia.®® Perhaps the most conclusive proof was furnished by Costedoat 
and Aujaleu®® who -found no electrocardiographic changes whatever in rab- 
bits with severe hypoglycemia induced by phlorizin poisoning. Soskin and 
his coworkers ®’- found that electrocardiographic changes occur in eviscerated 
dogs when the blood sugar falls below 30 mg. per 100 c.c. It is doubtful if 
this observation has any direct bearing on the changes observed in man. 

Costedoat et al.®® also disproved the hjqDothesis that glycogen depletion of 
the heart muscle — ^\vhich may occur during insulin hypoglycemia ®®’ ®®-^is 
responsible for the electrocardiographic changes. Complete depletion of the 
cardiac glycogen was produced in rabbits by phlorizin without any corre- 
sponding alterations of the electrocardiogram. 

The Insulin Theory. V arious observations have been cited to prove that 
insulin has a direct effect on the heart. Citron has demonstrated transi- 
tory electrocardiographic changes in the frog’s heart perfused with insulin. 
The patient described by Schonbrunner ® (see above) has often been cited 
as proof. However, it must be pointed out that a blood sugar of 229 mg. 
per 100 c.c. at some time during insulin therapy does not preclude the pos- 
sibility of previous unnoticed sympathetic stimulation. The persistence of 
electrocardiographic changes after the restoration of a normal blood sugar 
level does not prove a direct effect of insulin, but merely indicates that the 
electrocardiographic changes are not as rapidly reversible as the blood sugar 
level. Moreover, the electrocardiograms of Soskin et al.®^ indicate that 
tachycardia — and possibly other evidences of sympathetic stimulation — ^were 
present. Von Haynal et al.®^ claimed to have obtained electrocardiographic 
changes although the blood sugar level was maintained. Examination of 
the protocols reveals that the blood sugar was allowed to drop 20 mg. per 
100 c.c. or even more before relatively scanty amounts (6.6 to 16.0 gm.) of 
glucose were given. Elevation of the pulse rate in several instances sug- 
gests strongly that the role of the sympathetic system was not excluded by 
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these experiments. When adequate precautions against this side-effect are 
taken, our findings indicate that no electrocardiographic clianges appear. 

Certain other properties of insulin have not heretofore been considered 
in relation to their cardiovascular implications. Insulin exerts a powerful 
tissue-hydrating effect, either directly or indirectly.®*' Excessive 
tissue hydration and interstitial edema are capable of producing both func- 
tional and electrocardiographic changes, as seen for instance in myxedema. 
Insulin also has a tendency to liberate intracellular potassium.®* Chronic 
potassium deficiency produces cardiac failure ■** and myocardial changes due 
to potassium deficiency in man have been described.'*^ However, adrenalin 
itself also liberates intracellular potassium.'*® The importance of tissue hy- 
dration and cellular potassium depletion, whether produced by insulin or 
adrenalin, is still an unexplored question. It is entirely possible that certain 
persistent cardiac changes may be due to this factor. The short-term 
changes studied in our experimental material were readily inhibited by a 
parasympatheticomimetic drug (prostigmin), and hence do not require al- 
terations of electrolyte metabolism for their explanation. That such clianges 
may exist, however, is neither suggested nor negated by our material. 

The Autonomic Theory. The brilliant work of Cannon and his group ■ 
has served to elucidate an extremely important factor in this problem. They 
found that insulin hypoglycemia was not accompanied by tachycardia or 
blood pressure changes in the experimental animal if the heart was dener- 
vated and the adrenals removed. Adrenalectomy without heart denervation 
did not abolish these changes, showing that the entire sympathetic (that is, 
adrenergic) system was involved. The sympathetic stimulation produced 
by hypoglycemia ivas promptly reversed by the intravenous administration 
of glucose. 

Clinically, the symptoms of insulin hypoglycemia are strikingly similar 
to those following the injection of adrenalin, and this point has been em- 
phasized repeatedly. The final proof was supplied by Brandt and Katz 
who demonstrated the presence of increased amounts of adrenalin-like sub- 
stances in the blood during insulin hypoglycemia. 

Hadorn has described inversion of the T-wave following the injection 
of adrenalin. Knowing the sympathicolytic effects of ergotamine, Kugel- 
mann administered both ergotamine and insulin to animals and found that 
40 per cent failed to show the usual vascular changes although the blood 
sugar was lower than that of the controls. On the other hand, both ergota- 
mine and atropine increase and prolong the electrocardiographic changes 
induced by insulin. The explanation and significance of these paradoxical 
observations is not clear at the present timfe. 

From the literature we have summarized and from our own investiga- 
tions it appears that the hypoglycemic theory of the insulin cardiac effects 
fails to account for the observed phenomena, except under the special cir- 
cumstances of Soskin’s experiment. Some investigators believe that the 
electrocardiographic changes are produced by insulin itself. As has been 
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shown, the evidence in the literature for this hypothesis is not convincing, 
and our studies fail to substantiate it in any respect. On the other hand, 
both the studies of other investigators and the. material presented in this 
paper confirm the essential identity of the cardiovascular effects of insulin 
and the sequelae of sympathetic stimulation. It is most likely, therefore, 
that a drop in blood sugar induced b}' insulin elicits adrenalin discharge from 
the adrenal medulla as well as direct cardiac stimulation via the sympathetic 
nerves to the heart. Our findings show that prostigmin counteracts the 
effects of this stimulation; the mechanism of this effect is not entirely clear. 
Two possible explanations suggest themselves : first, that prostigmin prevents 
adrenalin production and second, that prostigmin prevents the normal cardiac 
response to adrenalin. Prostigmin simply inhibits the activity of cholin- 
esterase; it is not known to interfere with the production of adrenalin. In 
fact the opposite may be expected in the presence of increased amounts of 
acetyl choline, upon which the production of adrenalin depends. The second 
possibility therefore seems more likely: the increased parasympathetic ac- 
tivity decreases the responsiveness of the receptor organ (i.e., the heart) 
to the presumably unaltered discharge of adrenalin and sympathin. 

There exists some controversy over the significance of the ST and 
T-wave changes seen with insulin hypoglycemia. Some workers, citing 
their reversibility, minimize the importance of these alterations. Hadorn 
and otliers believe that they are to be considered as actual evidence of myo- 
cardial damage despite their reversibility. It must be pointed out that these 
changes are nonspecific; identical, transitory changes can be produced by 
temporary, mild anoxia in patients with even a minimal decrease of the 
cardiac reserve.^® Far more important in our eyes is the indisputable fact 
that the sympathetic stimulation which evidently causes these changes also 
increases cardiac work — an obviously undesirable and potentially harmfub 
feature. With the establishment of this fact, the question becomes more or 
less academic. 

We believe that certain rather practical recommendations follow from 
these experiments. It seems to be clear that the harmful effects of insulin 
therapy — that is, the increased cardiac work — can be counteracted by pro- 
stigmin. It is possible that the routine combination of these two drugs 
would be of value in the treatment of diabetics with diminished cardiac re- 
serve. The method of diabetic control advocated by Joslin and his school 
employs diets and insulin calculated with great exactitude. Whereas this 
method may be theoretically preferable and actually feasible in specially 
equipped institutions, it involves manifest hazards and practical difficulties in 
the vast majority of ambulatory diabetics. With the unpredictable varia- 
tion in energy requirements due to environmental influences it is almost in- 
evitable that the blood sugar level should vary sufficiently to produce com- 
pensatory sympathetic activity at some time. The undesirability of such 
a reaction, in view of the foregoing data, is obvious. In this respect, a 
method of diabetic control as suggested by Tolstoi et al."® appears distinctly 
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superior : carbohydrate in excess of the calculated requirement is permitted 
and there is no concern over the spillage of the excess sugar. With this 
method, tlicre is far less chance for the development of hypoglycemic sym- 
pathetic stimulation. 


Su.MMARV 

The cfTccls of insulin on the heart rate, venous pressure, circulation time 
and electrocardiogram were investigated and found to be essentially identical 
with those of adrenalin. 

The administration of insulin with the maintenance of an unlowered 
blood sugar and the absence of S3'mpathctic stimulation produced no electro- 
cardiographic changes. It follows that the changes observed with insulin 
alone are due to .sympathetic stimulation secondary to the insulin-induced 
hypoglycemia. 

Attention is called to the dangers of insulin therapy in patients with heart 
disease, as borne out by three personally observed and autopsied cases of 
acute myocardial infarction immediately following an episode of insulin 
hypoglycemia. 

The cardiovascular effects of insulin injection may be counteracted by 
the simultaneous administration of prostigmin. 

The possible advantages of combined prosligmin-insuHn therapy in dia- 
betics with diminished cardiac reserve are suggested. 

We wish to acknowledge our indebtedness to Dr, Walter Bcnscl and to Dr. Otto Loewi 
for tlicir invaluable suggestions as to the presenUation of tliis material. 
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DICOUMAROL THERAPY 


By John B. Levan, M.D., F.A.C.P.,t Reading, Pennsylvania 


1. This study discusses the factors concerned with dicoumarol therapy. 

2. The initial dosage and a practical way of estimating maintenance 
dosage are shown. 

3. The daily plasma prothrombin times, factors affecting them, and the 
need for dependable laboratory technic are emphasized. 

4. The variation in degree of response, the lag period, and the therapeutic 
level are discussed. 

5. Hemorrhage, the only toxic manifestation of dicoumarol, is consid- 
ered, and the methods of treatment are stated. 

6. The contraindications are listed. 

7. The results of therapy in 60 patients including 13 cases of pulmonary 
embolism are discussed. 

The rationale for dicoumarol therapy is based on the pathology of throm- 
bosis, thrombophlebitis, and embolism as set forth in numerous papers. The 
insidious development of venous thrombosis and its unpredictable behavior 
are the chief causes for controversy concerning their treatment.^’' Fre- 
quently pulmonary embolism is the first sign of phlebothrombosis,® and not 
uncommonly a day or two passes before signs and symptoms reveal its site. 
Here the clot is soft, friable, and poorly organized. It is easily detached 
from the vessel wall to float away in the venous current.^ Its highest inci- 
dence is in the calf muscles,® although the feet, thighs, and pelvis may also be 
involved. The physically more impressive thrombophlebitis, as exemplified 
by “milk leg,” is manifested by multiple signs and symptoms ^ and yet is the 
least dangerous of the clotting processes, for here the thrombus is organized 
and well attached. Only by extension and propagation does it offer a 
threat of embolism through formation of a fresh loose friable clot. One may 
surgically ligate the femoral vein to shut off this process, only to have it 
resume proximally.® Where the site of thrombosis is not determined, one 
would be forced to do a bilateral femoral vein interruption. Studies have 
shown that patients over 40 years of age confined to bed for either surgical or 
medical reasons commonly have bilateral phlebothrombosis.'^ .In cases of 
pelvic phlebitis, surgical treatment is obviously impossible. Surgical ligation 
of the femoral vein is a method of prophylaxis of pulmonary embolism leav- 
ing much to be desired. It may not stop the process from extending, it may 
require bilateral ligation, and it has no place in therapy other than that in- 
volving the legs. In addition to its inadequacies, it carries a morbidity in the 
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form of edema which in a series of 202 cases was immediate in 47.5 per cent 
and late in 42 per cent. 

Early in tlie war it was realized that the morbidity and mortality from 
thrombophlebitis and pulmonary embolism would be high at a surgical center 
treating patients with major trauma from high velocity projectiles and crush 
injuries. Preliminary reports on dicomnarol by the Mayo Clinic group,® 
Wright,® Bingham,'® and others offered a possible solution. With their 
experiences as a guide, this therapy was adopted for use in all cases of em- 
bolism, thrombosis and phlebitis. 

Dicoumarol acts as an anticoagulant by inducing hypoprothrombinemia, 
probably through inhibiting the formation of prothrombin in the liver. It 
may, to some degree, prolong the coagulation time of the blood, but this 
factor is variable and cannot be used as a means of judging the drug's action. 
At therapeutic prothrombin levels clotting does not occur, and the vessels of 
the entire body are protected from thrombosis."’ Although clots that are 
already present probably cannot be affected, they cannot extend and propa- 
gate. Since emboli arise from new fresh thrombi only, their development is 
prevented. The great criticism leveled at dicoumarol is the delay in its 
effect," for after the initial dosage there is a lag period of 24 to 72 hours 
in the development of hypoprothrombinemia during which the patient is not 
protected from thrombosis. Statistical evidence shows that for some un- 
known reason, this theoretically justified criticism is not a factual threat. 
In the present series and in those of other investigators, it was' found that 
no emboli occurred subsequent to institution of therapy. Barker et al." 
state “In dealing with patients who have had thrombophlebitis or a small 
pulmonary embolism we have rarely used heparin in addition to dicoumarol 
and have almost never encountered a second episode of thrombosis or em- 
bolism during the one to three days which elapsed between the beginning of 
administration of dicoumarol and the development of adequate prothrombin 
deficiency.” However, there have been isolated cases reported where throm- 
bosis occurred even during adequate hypoprothrombinemia. In the present 
study, one case developed thrombophlebitis in a small segment of a super- 
ficial vein in the midst of a three week period when the prothrombin level was 
steadily between 20 and 30 per cent, while the other 59 cases, including 13 
with initial symptoms of pulmonary embolism, showed no signs of further 
vascular involvement. Dicoumarol in dosages that maintain a therapeutic 
blood prothrombin level is therefore an effective drug in preventing throm- 
bosis. It follows that it is indicated as a prophylactic measure in post- 
operative patients with a history of phlebitis or embolism where the incidence 
of recurrence was 43.8 per cent and of subsequent fatal pulmonary embolism 
18.3 per cent in cases not receiving dicoumarol." 

The prerequisite for dicoumarol therapy is the establishment of a test for 
blood prothrombin time which is accurate and dependable. The most re- 
liable method is Quick’s or one of its modifications. The one first used in 
this study was the Russel viper venom modification."^ Later, because of the 
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scarcity of this agent, tissue extract thromboplastin was used. By both 
methods the normal and the 10 per cent dilution of normal were timed for 
use as controls against the patient’s unknown level. Both methods proved 
satisfactory. The viper venom method was more easily carried out because 
its control time is subject to very little variation even over long periods of 
time, whereas thromboplastin varies continuously and each batch must be 
tested daily. In order to develop standard technic and determine any factors 
that might alter the results, approximately 100 tests were carried out. It 
was interesting to find that determinations after breakfast were considerably 
higher in per cent prothrombin than those on fasting specimens. Prolonged 
application of the tourniquet or excessive trauma incident to prolonged at- 
tempts at venipuncture also raised the percentage reading toward normal. 
Only slight variations due to the personal factor were found among the 
technicians. 

The exact therapeutic blood prothrombin level has still to be exactly 
determined. Some authors advise doubling the control time,^ others desire 
levels of 10 per cent to 30 per cent of normal,^® while the majority have found 
20 per cent to 60 per cent levels to be both effective in preventing thrombosis 
and safe from the danger of hemorrhage. To accomplish this, fairly large 
initial doses of dicoumarol must be given, and to hold this lowered per- 
centage, maintenance doses must be administered. It may be compared to 
digitalis therapy, for one “dicoumarolizes” the patient and then prescribes 
a daily maintenance dosage. The drug is prepared in the form of 50 or 
100 mg. tablets or capsules and is for oral use only. Administration is 
begun only after a prothrombin test has been carried out and found to be in 
the region of normal.^” 

The initial dose used to induce hypoprothrombinemia has varied among 
those investigating its action, but most have used a schedule of a single dose 
of 300 mg. the first day, and 200 mg. the second day,^°* as was done 

in this study. It must be emphasized again at this time, that prior to these 
initial doses and all maintenance doses the plasma prothrombin level must 
be determined for that day. The single time this rule was disregarded was 
in a case of extensive thrombophlebitis of the deep veins of the leg and tliigh. 
It was late in the day and rather than delay treatment for determination of the 
initial prothrombin level, 300 mg. of dicoumarol were prescribed. The next 
morning, the prothrombin percentage was 16, and it stayed near that level 
for 22 days. Excessive hypoprothrombinemia and hemorrhage are always 
potential dangers when the drug is “blindly” prescribed. From 24 to 72 hours 
are required to attain a therapeutic level of hypoprothrombinemia. After 
the second day, if the prothrombin time has not dropped satisfactorily, the 
200 mg. dose of dicoumarol may be repeated daily until it does start to lower. 
At that point the dosage must be reduced in the manner later to be described' 
The lag period in reaching therapeutic' prothrombin levels varies in cadi 
patient.^® In this series it was once felt that because most of these patients 
were large men, large initial dosages might drop the prothrombin percentage 
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more rapidly. This was not entirely true, for doses as high as 600 mg. on 
two consecutive days required an average of 54 hours to reach a therapeutic 
level, while the 300 mg, and 200 mg. on consecutive days, a much safer 
dosage, required only six more hours. 

In order properly to administer dicoumarol, the dosages and responses 
must be graphically recorded. The control times of normal and 10 per cent 
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dilution of plasma, the patient’s time, the patient’s percentage prothrombin, 
and the dosages should be plotted daily as illustrated in figure 1. By thus 
recording these data, gross laboratory errors are evident, the response of the 
patient to each day’s dosage is seen, and the trend of the curve with relation 
to the lag period and delay in effect of each dose is visualized. 
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The maintenance dosage for each day can be estimated from the responses 
and trend of the curves as plotted. If the percentage is in the upper part of 
the therapeutic zone, between 40 per cent and 60 per cent, and the curve is 
rising rapidly, a relatively heavy dose such as 200 mg. of dicoumarol is 
given. If it is rising rapidly in the lower zone, 20 per cent to 40 per cent, a 
smaller dosage, possibly 100 mg. would be prescribed. If the curve is almost 
horizontal in the lower therapeutic levels, 50 mg. or possibly none at all will 
be administered that day. In this series, the average daily dose of di- 
coumarol was 129.2 mg., but average dosage cannot be used as an index of 
treatment."® One must follow the graph and anticipate the effect today’s 
dose is going to have on tomorrow’s percentage. Only by following this 
trend and also the response of the patient to previous dosages, can the 
proper amount of dicoumarol be estimated for that day. In addition, devia- 
tions from the expected prothrombin times become conspicuous and allow 
one to recheck the laboratory and review the patient’s status. 

Upon discontinuing the administration of dicoumarol, there is a period 
of continued activity until the effect of the drug has worn off.^®’ During 
this time, the prothrombin percentage gradually returns to normal. The 
average time for this to occur is 6.9 days, the shortest being one day and the 
longest 24 days. 

The length of dicoumarol treatment varies with each case. Hypopro- 
thrombinemia is induced as rapidly as possible. When it has been attained, 
further clotting ceases, and appropriate daily doses continue this inability 
to thrombose. With no new thromboses possible, the subsequent four or five 
days are sufficient time to allow all previously formed clots to become safely 
attached to the vessel wall. When this time has elapsed, the patient is started 
on gradually increasing exercise, if his primary condition permits. After 
several days of activity, the chances of thrombosis are remote, so the di- 
coumarol is stopped and the prothrombin level is allowed to rise.®^ In those 
cases in which the primary illness, does not allow resumption of physical 
activity, the length of therapy must be judged accordingly. For example, 
one case in this series was a young soldier who developed bilateral ilio- 
femoral phlebitis that spread up the inferior epigastric veins as high as the 
costal margins. This came on while the patient had a paraplegia from a 
contusion of the spinal cord at D. 10. On dicoumarol the propagation ceased 
and all signs of phlebitis disappeared. It was felt that relatively soon he 
might regain muscular activity, for he could already move one toe. Di- 
coumarol was continued for two months, at which time he had fair motion of 
his toes, feet, and legs. The drug was then stopped, and he made a gradual* 
uncomplicated recovery. In contrast to this case, another patient with 
paraplegia had a phlebitis of the deep veins of the calf and femoral vein of 
the right leg. He was placed on dicoumarol for only a two weeks period, 
for he was permanently paralyzed and the prophylactic use of dicoumarol 
would have meant lifetime administration, since he would never reach a stage 
where physical activity would normally prevent thrombosis. The average 
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number of days of hypoprothrombinemia was 15.5, the longest being 53 days, 
and the shortest four days. Patients have been reported as having had di- 
coumarol therapy for as long as three months.^ The average total dosage 
was 2004 mg., the largest was 6400 mg., and the smallest 800 mg. Liver 
and renal function tests, blood counts, and blood chemistry tests remained 
normal in all the cases investigated in this and other series.®' The eryth- 
rocyte sedimentation rate tended to be elevated and the coagulation time 
prolonged. 

Hemorrhage is the only toxic effect of dicoumarol. Excessive and un- 
controlled dosage has led to fatalities.®® In controlled therapy, hyper-reactors 
to the drug are encountered rather commonly. As high as 27 per cent of 
patients have been reported as hyper-reactors, but in this series only nine of 
the 60 patients (16.6 per cent) showed excessive response to ordinary dosage 
of dicoumarol. In four of these there was gross hematuria, in two, micro- 
scopic hematuria, and in three, no hemorrhagic phenomena at all. No 
other type of extravasation was observed, although others have reported 
purpura, oozing from wounds, ulcers, brain injuries or emboli, operative 
sites, and the gastrointestinal tract during excessive hypoprothrombinemia.®' 
11 , 12,20 Pqj. j-ggson, daily physical examination and urinalysis are 
necessary for early detection of the hemorrhagic tendency. 

Treatment of hemorrhage and excessively low prothrombin percentages 
involves restoration of the blood’s ability to clot by replacing its deficient 
prothrombin. On this premise, transfusion of fresh whole blood was first 
used as the treatment, and was found effective. Since the amount of pro- 
thrombin transferred to the patient is proportional to the amount of blood 
given, several 400 c.c. transfusions may be needed to furnish enough pro- 
thrombin to overcome the deficiency. One or two transfusions are usually 
sufficient greatly to reduce the hemorrhage or cause it to cease completely. 
These may be repeated every few hours. Stored blood loses its prothrombin, 
and thus its beneficial action. This physiochemical action has been a use- 
ful factor in dicoumarol therapy when blood transfusion is required for the 
primary illness. Here the fresh blood of the donor would counteract the 
drug’s action through its prothrombin content, but if the donor’s blood is 
stored -24 hours, this action is minimized and tends not to disturb the pro- 
thrombin curve of the patient appreciably. 

Another method of combating hemorrhage is the use of vitamin K 
(menadione bisulfite, hykinone), an essential substance for the formation of 
prothrombin.®®’ ®’'’ “ It is convenient and immediately available for use, 
being prepared in relatively inexpensive 10 c.c. ampules containing 60 mg. of 
the vitamin. This constitutes one therapeutic dose, and is massive when 
compared to the previously standard dose of 3.2 mg. which was ineffective 
and earlier had caused this drug to be considered useless in treating hypo- 
prothrombinemia.®®’ ®®’ ®’ ^® It is given slowly intravenously' and has 
shown no side reactions. It is used to have the body rapidly restore its 
blood prothrombin toward the normal level. This is not immediate, but 
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shows rise in two hours with maximum effect in eight hours."® When the 
quicker action of fresh blood is not urgently needed, this preparation may be 
used, especially in excessive hypoprothrombinemia without hemorrhage, or 
where hemorrhage is mild. It may be used also to fortify the action of blood 
transfusion. In this series, it was used at 12 hour intervals and was repeated 
twice if necessary. If more active treatment is needed, blood transfusion 
should be carried out as it was in one of these cases where, in spite of 
hykinone administration, hematuria persisted, and responded only to fresh 
blood. In all the other cases of hematuria, bleeding ceased or gradually 
subsided several hours after vitamin K therapy. In a case of hypopro- 
thrombinemia without hemorrhage, hykinone and blood transfusion had 
little immediate effect, and it was not until six days later that the prothrombin 
spontaneously began to rise slowly. None of the cases of hematuria was 
serious or alarming, and all. responded to therapy. 

The contraindications for use of dicoumarol therapy are absolute and 
relative."" The former are renal insufficiency, hepatic damage, bacterial 
endocarditis, purpura, bleeding tendencies, recent brain or cord injury. 
Relative contraindications are ulcers, open wounds, faulty absorption of vita- 
min K as in gastric, biliary, or bowel damage, and emaciation or severe nu- 
tritional deficiency.^^’ "® The basis for these contraindications are obviously 
related to disturbance in prothrombin formation or the tendency for hemor- 
rhage. 

In 13 of the 56 cases of thrombophlebitis or phlebothrombosis, pulmonary 
embolism was the initial symptom. All were treated with dicoumarol and 
all recovered. Statistically, there should have been a 20 per cent mortality, 
had dicoumarol not been used.^®’ These occurred during the most active 
days of combat, when 10,742 surgical procedures were carried out, while dur- 
ing the previous year, when dicoumarol was. not used, there were four deaths 
from pulmonary embolism in a series of 2,604 surgical operations. 

The thrombosis or phlebitis in these 56 cases ceased propagating in all 
but one in which for a few days a mild phlebitis in a few centimeters of super- 
ficial vein developed during very adequate therapy. In another four cases 
undergoing operation, which had recent severe phlebitis, dicoumarol was 
used prophylactically because of the high incidence of recurrence with sub- 
sequent operation. The drug was started the first or second day after opera- 
tion in the usual manner, and effective prothrombin levels were reached the 
third or fourth postoperative day. No difficulties or complications were 
encountered, since care was taken to avoid hypoprothrombinemia too early 
postoperatively. None developed phlebitis or thrombosis. In a case on 
active therapy (prothrombin 30 per cent), suddenly requiring a major opera- 
tion, 500 C.C. of blood were immediately given and repeated in four hours. 
At the time of operation, one hour later, the prothrombin percentage was 
60 per cent. Bleeding was not excessive, and the postoperative course was 
uneventful. 

The cases of phlebothrombosis and thrombophlebitis did exceptionally 
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well. Pain and edema seemed to be much milder on dicoumarol therapy/^’ 
and sympathetic blocks were done much less frequently than previously. 
The degree of chronic edema and residual symptoms also decreased con- 
siderably. The patients experienced no subjective discomfort or reaction, 
they all were comfortable and completely cooperative, and in a much healthier 
state of mind than those managed previously by surgical ligation of the veins, 
sympathetic blocks, and prolonged intravenous administration of heparin. 

Conclusion 

1. Dicoumarol is an effective anticoagulant. 

2. The initial dosage of 300 mg. the first day, and 200 mg. the second 
day is the most suitable schedule for inducing hypoprothrombinemia. 

3. Maintenance dosage is variable even in the same individual, and the 
daily plasma prothrombin time is the only index bf the drug’s action. 

4. Hemorrhage is the only toxic action of dicoumarol. It can be con- 
trolled by fresh blood or vitamin K. 

5. Absolute contraindications for use of dicoumarol are renal insuffi- 
ciency, hepatic damage, bacterial endocarditis, purpura, bleeding tendencies, 
and recent brain or cord injury. Relative contraindications are ulcers, open 
wounds, faulty absorption of vitamin K as found in gastric, biliary, or bowel 
damage, and emaciation. 
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PENICILLIN AND SULFADIAZINE, COMPARED 
WITH SULFADIAZINE ALONE, IN THE 
TREATMENT OF PNEUMOCOCCIC 
PNEUMONIA 

By Harry F. Dowling, M.D., F.A.C.P., Hugh H. Hussey, M.D., 

F.A.C.P., Harold L. Hirsh, M.D., and Frieda Wilhelm, M.D., 

Washmgton, D. C. 

Until the discovery of penicillin, sulfadiazine and several of its analogues 
were recognized universally as the drugs of choice in the treatment of pneu- 
mococcic pneumonia. When penicillin was shown to be active against 
pneumococci in vitro, the question of its relationship to the sulfonamides in 
the treatment of pneumococcic pneumonia became important. At first, since 
only small quantities of penicillin were available, this drug was reserved for 
patients who did not make the expected response to sulfonamides, but as the 
supply increased the problem of whether to treat all patients with penicillin 
from the start became paramount. In an attempt to solve this problem we 
decided to treat parallel groups of patients having typed pneumococcic 
pneumonia with sulfadiazine alone or with sulfadiazine plus penicillin. 

Plan of the Study 

As soon as a patient was admitted to the medical wards of the Gallinger 
Municipal Hospital. with the diagnosis of pneumonia, he was placed either 
in the group scheduled to receive 6 grams of sulfadiazine immediately, fol- 
lowed by 1 gram every four hours, or in the group which was to receive the 
same dose of sulfadiazine and penicillin in addition. Patients were assigned 
to one of these groups in strict alternation, from which there was no devia- 
tion, except that when a patient diagnosed on admission as having pneumonia 
was later found to have some other condition, such as pulmonary infarction 
or tuberculosis, his name was removed from the group to which it had been 
assigned and the name of the next patient admitted with the diagnosis of 
pneumonia was substituted for it. 

In each group sulfadiazine was continued until the temperature had been 
within normal limits for about three or four days. Patients in the group 
treated with both sulfadiazine and penicillin received the first dose of each 
drug at the same time. The first three patients of this group were given 
100,000 units of penicillin by continuous intramuscular drip by the method 
described by two of us ^ over a period of 12 hours. The next 14 patients 
received 200,000 units by the same route during the course of 24 hours. By 
this time penicillin had become more freely available, and it was decided to 

* Received for publication March 16, 1946. ^ -.r • • i 
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administer 15,000 units at two-hour intervals for 36 doses, making a total 
of 540,000 units in 72 hours of treatment. This schedule was adhered to 
for the remaining 76 patients, unless death intervened before the entire 
amount was given. 

Four patients in the penicillin-sulfadiazine group were given additional 
penicillin after the termination of the scheduled regime, because they did not 
appear to be responding satisfactorily, or because of complications. All of 
these patients recovered. Two patients in the sulfadiazine series did not 
improve on sulfadiazine treatment and were given penicillin in addition nine 
and 12 days, respectively, after the sulfadiazine had been started. Both 
of these patients died. 

Sputum for typing and blood for culture were collected on each patient 
before any treatment was given, and at suitable intervals thereafter. One 
or more roentgenograms of the chest were taken on each patient. Blood 
counts were made initially on each patient and frequently (usually every 
other day) thereafter, as long as the temperature remained elevated or 
sulfadiazine was being administered. 

Results 

There were 94 patients with typed pneuniococcic pneumonia in each 
group. Among those treated with sulfadiazine alone, nine patients (9.6 
per cent) died, as compared with four (4.3 per cent) who died in the peni- 
cillin-sulfadiazine group. Two patients in the sulfadiazine group and one in 
the penicillin-sulfadiazine group died within 12 hours of the initiation of 
treatment. The two groups have been compared with respect to certain 
factors which are generally known to affect the prognosis in pneumonia, 


Table I 

Results of Treatment with Sulfadiazine, or Penicillin plus Sulfadiazine, 
Arranged According to Type of Pneumococcus 


Type 

Sulfadiazine 

Penicillin and Sulfadiazine 

No. of Patients 

Died 

No. of Patients 

Died 

1 

8 

2 

13 

1 

2 

3 

0 

5 

0 

3 

12 ■ 

3 

7 

0 

4 

6 

0 

6 

0. 

5 

2 

0 

2 

0 

6 

2 

0 

2 

0 

7 

9 

1 

12 

0 

8 

6 

1 

6 

0 

12 

6 

0 

9 

1 

. 13 

9 

0 

4 

0 

14 

7 

0 

5 

0 

18 ' 

Other types 

5 

19 

0 

2 

19 

0 

2 


94 

9 

94 

4 



(9.6%) 


(4.3%) 
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namel}^ the type of the infecting pneumococcus, the age of the patient, the 
presence of associated diseases, and the incidence of bacteremia. As shown 
in table 1, the type distribution of pneumococci was approximately the same 
for the two groups. 

^ When the ages of the patients in the two groups are compared (table 2) 
it is seen that there were more patients in the penicillin-sulfadiazine series 
under the age of 41 than there were in the sulfadiazine group. Neverthe- 
less, there were no deaths in this age-period when the combined treatment 
Avas used, while there were three sulfadiazine-treated patients in the same 
age-period who' died. In table 3 are listed the patients who had associated 
diseases. Ihere were 12 of these in the sulfadiazine group, of whom four 
died, and 14 in the penicillin-sulfadiazine group, of whom one died. 


Table II 

Results of Treatment with Sulfadiazine, or Penicillin plus Sulfadiazine, 
Arranged According to Age of the Patient 


Age-Group 

Sulfadiazine 

Penicillin and Sulfadiazine 

No. of Patients 

Died r 

No. of Patients 

Died 

12-20 1 

8 


5 

0 

21-30 i 

17 

1 

24 

0 

31-40 1 

22 

2 

27 

0 

41-50 

19 

0 

27 

2 

51-60 

16 

2 

5 

0 

61-70 1 

3 

1 

3 

1 

71 and over 

9 

3 

3 

1 

Total j 

94 

I 

9 

94 

4 


Owing to the present shortage of technical personnel, it was necessary for 
blood cultures to be transported across the city to the Laboratory of the 
Health Department of the District of Columbia, where they were incubated 
and studied. Unfortunately, as a result of this, a great many of them be- 
came contaminated or failed to grow bacteria, so that only 1 1 patients were 
reported as having positive blood cultures, two in the sulfadiazine group 
and nine in the penicillin-sulfadiazine group. All of these patients recoA^ered. 
Judging by our past experience in managing patients with pneumococcic 
pneumonia in the same hospital, and by the clinical appearance of the patients 
in the present series, we feel that another method of handling these cultures 
would have resulted in a much higher incidence of bacteremia. 

From table 4, it will be noted that the complications were few and incon- 
sequential in both groups with the exception of one patient in the penicillin- 
sulfadiazine group who developed empyema. He entered the hospital 
acutely ill with delirium tremens and pneumonia of an entire lung caused by 
the Type 33 pneumococcus. His temperature did not fall to normal in spite 
of treatment with sulfadiazine and penicillin. When the empyema was. dis- 
covered several aspirations were made and then thoracotomy was done. He 
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Table III 


Diseases Associated with the Pneumonia and Their Relation to Mortality 


Diseases 

Sulfadiazine 

Penicillin and Sulfadiazine 

No. of Patients 

Died 

No. of Patients 

Died 

Congestive heart failure 

1 

1 

2 

1 

Auricular fibrillation 

1 

0 

— 

— 

Auricular paroxysmal tachy- 
cardia 

1 

1 

_ 


Acute alcoholism 

3 

0 

6 

0 

Chronic broncliitis 

2 

0 

1 

0 

Cirrhosis of liver 

1 

0 

— 

— 

Bronchial asthma 

1* 

0 

1 

0 

Carcinoma of stomach 

1* 

1 

— 

— 

Pregnancy 

— 

— 

1 

0 

Chronic glomerulonephritis 

— 

— 

1 

0 

Subarachnoid hemorrhage 

— 

— 

1 

0 

Pulmonary' tuberculosis 

1 

1 

— 


Hemiplegia 

— 

— 

1 

0 

Total 

12 

4 

1 

14 

1 


* Hypertensive heart disease also present. 


Table IV 


Complications of Pneumococcic Pneumonia in Padents Treated with 
Sulfadiazine or Penicillin plus Sulfadiazine 


Complication 

Sulfadiazine 

Penicillin plus Sulfadiazine 

No. of Patients 

Died 

No. of Patients 

Died 

Pleural effusion 

- -- 



3 

0 

Empyema 

— 

— 

1 

1 

Delayed resolution 

3 

0 

4 

0 

Spread into'.another lobe 

1 

0 

i 

— ' 

Otitis media 

1 

1 

0 

1 

1 

0 


improved for a while, but complete drainage was never established and he 
died 83 days after admission and 65 days after the thoracotomy. It is quite 
possible that the empyema was already present when this patient was ad- 
mitted to the hospital, since he had been ill for eight days at that time and 
had received no treatment. 

We have compared the two groups with respect to the time required 
for the temperature to fall permanently below 101° F., and found that they 
were strikingly similar in this respect. Such a drop in the temperature oc- 
curred within 24 hours in 47 patients in the sulfadiazine group and in 48 
patients in the penicillin-sulfadiazine group. 

No toxic effects were observed from the administration of' penicillin. 
One patient developed drug fever, two dermatitis, and one gross hematuria 
from sulfadiazine. All of the patients received 6 grams of sodium bicar- 
bonate with the initial dose of sulfadiazine and 3 grams with each subsequent 
dose. ^ 






































954 


DOWLING, HUSSEY, HinSH, AND WILHELM 

Comment 

As penicillin becomes more and more available, the physician is faced 
with the question of whether to treat all patients with pneumonia by the 
administration of one of the sulfonamides, reserving penicillin for use in 
case the response is not satisfactory, or to use penicillin, alone or in com- 
bination with a sulfonamide, from the very beginning. It seemed important 
to us to determine first of all whether the . employment of penicillin offers 
any additional benefit over the use of sulfadiazine alone. In comparable 
groups of alternate patients treated with sulfadiazine alone and sulfadiazine 
plus penicillin, the lower case-fatality rate obkrved in the latter group, while 
not statistically significant, was highly suggestive. The results obtained in 
the two groups did not differ materially with regard to the rapidity of the 
fall in temperature or the presence of complications. 

Studies such as the present one cannot be expected to do more than sug- 
gest the answer to the question as to the best method of treatment of pneu- 
mococcic pneumonia. In a series of cases, including those collected from 
the literature and those treated by one of us,“ the death-rate from pneumo- 
coccic pneumonia was found to be as follows : among 1,616 patients receiving 
no specific treatment, 38.0 per cent; among 1,248 patients who were given 
specific antipneumococcic serum, 17.2 per cent; among 3,777 patients who 
received sulfonamides (with or without specific antiserum in addition) 13.5 
per cent. From the data available at the present time, we have reason to 
expect the case-fatality rate to be lowered still further with the use of peni- 
cillin. Tillett and his associates ® and Bunn and his co-workers * reported 
rates of 6.3 per cent and 2.2 per cent, respectively. Meads et al.® used 
penicillin in the treatment of 54 severe cases of pneumococcic pneumonia 
with 10 deaths. Kinsman and his associates ® reported no deaths in a 
group of 75 soldiers treated with penicillin. The age and physical condition 
of these patients undoubtedly account for these excellent results, since there 
were likewise no deaths among 100 soldiers treated with sulfadiazine during 
the previous year at the same hospital. 

Although the foregoing reports do not demonstrate conclusively that 
penicillin is superior to the sulfonamides in the treatment of pneumococcic 
pneumonia, nevertheless, when they are taken in conjunction with our re- 
sults, they do suggest that tliis is true. By the time the number of patients 
who have been treated with penicillin approximates the number of those 
treated with the other effective agents, penicillin may have been found to be 
the most effective drug. Whether it should be used alone or in conjunction 
with the sulfonamides is a question which must be settled by further in- 
vestigation. 

In spite of the proper employment of the best therapeutic agents available, 
some patients with pneumococcic pneumonia will still die. In general, they 
are the patients in the older age-groups, those with complications, or those- 
in whom treatment is initiated late because of delay in reporting to the phy- 
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sician or mistaken diagnosis. This is evident in the present group of patients 
treated with penicillin and sulfadiazine. Of the four patients who died, one 
was admitted in delirium tremens on the ninth day of the disease and died 
of empyema which may have been present before treatment was begun or may 
have developed during the treatment. Two were in the older age-groups, 
one being 80 years of age and the other 61. The latter also suffered from 
congestive heart failure and was a chronic alcoholic. The remaining patient 
was 42 years of age and was admitted in a moribund condition and died six 
hours after treatment was started. It is to such patients as these that our 
attention should be directed if we wish to lower the mortality rate still 
further. 

It is worth noting that we did not encounter any instances of relapse 
or of secondary rise in fever in the patients treated with penicillin and sulfa- 
diazine, even though the administration of penicillin was almost always 
discontinued 72 hours after treatment was begun. Such relapses have been 
reported® in pneumonia patients treated for short periods of time with 
penicillin alone. Our good results were undoubtedly due to the fact that 
the sulfadiazine therapy was continued in every case until the temperature 
had been normal for two or more days. This fact might constitute a good 
argument for giving sulfonamides to patients with pneumonia along with 
penicillin, at least until penicillin becomes cheap enough so that its adminis- 
tration can be continued through two or more days of normal temperature. 

Summary and Conclusions 

1. Among 94 patients with typed pneumococcic pneumonia treated with 
a combination of penicillin and sulfadiazine, there were four (4.3 per cent) 
deaths, as compared with nine (9.6 per cent) deaths among a group of 94 
patients treated in alternation with sulfadiazine alone. 

2. There was no significant difference in the speed at which the tem- 
perature fell or in the development of complications of the pneumonia in 
the two groups. 

3. The present study, taken together with the literature available at the 
present time, suggests that penicillin, when added to sulfadiazine for the 
treatment of pneumococcic pneumonia, is more effective than sulfadiazine 
alone. 

T I. authors wish to thank Dr. George C. Ruhland, Dr. James G. Gumming, and Dr. 
John E. Noble for their cooperation, and Dr. J. B. Holland and Mrs. Rose Breen for 
technical assistance. 
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TREATMENT OF CARDIOVASCULAR SYPHILIS 
WITH PENICILLIN 


By Henry I. Russek, M.D., F.A.C.P., John C. Cutler, M.D., Stephen 
A. Fromer, M.D., Staten Island, Nezv York, and Burton L. 
ZoHMAN, M.D,, F.A.C.P., Brooklyn, New York \ 


Most authorities agree , that specific • therapy in cardiovascular syphilis 
favorably influences the course of the disease and increases life expectancy.^ 
According to Scott “ “any medication that tends to allay the process in the 
aorta and thus prevent its spread to the aortic orifice or retard the develop- 
ment of aneurysm, may add years to the patient’s life.” Moore and his 
associates,® using preparatory heavy metals to avoid the possibility of Herx- 
heimer reaction, followed by conservative arsenotherapy, have reported 
striking effects on the mortality rate and the average duration of life in this 
form of the disease. 

The demonstration by Mahone}^ Arnold and Harris,^ and others, that 
syphilitic lesions undergo rapid involution under penicillin therapy has sug- 
gested the use of this drug in the treatment of syphilis of the cardiovascular 
system. Wile,® however, has warned of the likelihood of untoward reactions 
which might arise from the use of penicillin in this condition. Dolkart and 
Schwemlein ® have similarly stressed the danger of a therapeutic paradox in 
their recent report of two cases in which penicillin was thought to have in- 
duced untoward effects. In the first of their cases a single injection of 
10,000 units of penicillin was administered on each of the first two days of 
treatment. On the third day, after the injection of 20,000 units of the drug, 
anginal attacks became more frequent and premature ventricular contractions 
were noted. In the second case, precordial pain developed after penicillin 
had been administered in the dosage of 20,000 units every two hours for a 
period of three days. In both instances the authors discontinued the use 
of the drug. 

The experience of the writers with penicillin in relatively large dosage 
in 15 consecutive cases of syphilitic aortitis, including four cases of aortic 
aneurysm does not suggest any appreciable danger from this form of therapy. 
As shown in the accompanying table the dosage usually employed was 40,000 
units every two hours for 85 doses. In one instance, Case 2, mild substernal 
pain recurred intermittently at rest on the third day of treatment but dis- 
appeared after several hours, without interruption of therapy. This patient 
showed the greatest subsequent improvement from treatment in the present 


* Received for publication April 27, 1946. 

From the Cardiovascular Research Division and Venereal Disease Research Laboratorv 
oi the U. S. Marine Hospital, Staten Island, New York. ^ 

m with the permission of the Surgeon General, U. S. Public Health Service 

Washington, D. C. ' 
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Table I 


Case 

Age 

History 

Prcv. 

Treatment 

Lesion 

Serology 

Penicillin 

Reactions 

Remarks 

1 

48 

Negative 

None 

Syphilitic 

aortitis 

Maz. 4-1- 
Kahn4-t- 

40,000 u. 
q. 2 hours — 
85 doses 

None 

Spinal fluid 
Wasser- 
mann 4-1- 

2 

45 

Chancre 
in 1925 

None until 
1944 then 
25 inj. of 

As and Bi 

Double 

aortic 

aneurj'sm 

Maz. -1- 
Kahn-neg. 

40,000 u. 
q. 2 hours — 
85_doses 

Mild sub- 
sternal 
pain on 

3rd day of 
treatment 

Marked 

clinical 

improve- 

ment 

3 

S2 

Negative 

None 

Aortic 

aneurysm 

Maz. 4-1- 
Kahn 4-]- 

i 

40,000 u. 
q. 2 hours — 
85 doses 

None 

Improved 

4 

42 

Chancre 
in 1935 

16 As and 
16 Bi inj. 
in 1935 

Aortic 

aneurysm 

Maz. l-f 
Kahn 3-1- 

40,000 u. 
q, 2 hours — 
85 doses 

None 


S 

40 

1 

Chancre 
in 1930 

1 

None until 
1943 then 
15 As and 

2 Bi injec- 
tions 

Syphilitic 

aortitis 

Maz. 4-1- 
liahn 4 + 

40,000 u. 
q. 2 hours — 
85 doses 

None 

Marked 

clinical 

improve- 

ment 

6 

59 

Negative 

None 

Syphilitic 

aortitis 

Maz. 4-f 
Kahn 4-1- 

40,000 u. 
q. 2 hours — 
85 doses 

None 


7 

45 

None 

None 

Syphilitic 

aortitis 

Maz. 4-1- 
I4ahn 4-1- 

40,000 u. 
q. 2 hours — 
85 doses 

None 


8 

52 

Negative 

None 

j 

Syphilitic 

aortitis 

Maz. 4-1- 
ICahn 4-1- 

60,000 u. 
q. 2 hours — 
85 doses 

None 

Spinal fluid 
Wasser- 
mann 4-k 

9 

51 

Negative 

None 

Syphilitic 

aortitis 

Maz. 4-1- 
Kahn 4 + 

20,000 u. 
q. 2 hours — 
85 doses 

None 


10 

35 

Chancre 
in 1940 

Inadequate 
treat. — 
1940-1944 

Syphilitic 

aortitis 

Maz. 3-)- 
Kahn 2-1- 

40,000 u. 
q. 2 hours — 
.85 doses 

None 


11 

40 

Chancre 
in 1930 

None until 
1944— 
then alter. 

Syphilitic 

aortitis 

Maz. 4-f 
Kahn 4-|- 

40,000 u. 
q. 3 hours — 
125 doses 

None 





courses 

As and Bi 






12 

57 

Chancre 
in 1929 

Inadequate 
treat. — 
1931 

Syphilitic 

aortitis 

Maz. 4-1- 
Kahn 4-1- 

40,000 u. 
q. 2 hours — 
85 doses 

None 

Improved 

13 

40 

None 

Inadequate 

treatment 

Aortic 

aneurysm 

Maz. 4-1- 
Kahn 4-1- 

40,000 u. 
q. 2 hours — 
85 doses 

None 


14 

46 

Chancre 
in 1932 

Inadequate 
treatment 
in 1940 

Syphilitic 

aortitis 

Maz. 3-1- 
ICahn 2-1- 

40,000 u. 
q. 2 hours — 
85 doses 

None 


IS 

48 

/ 

None 

None 

Syphilitic 

aortitis 

Maz. 4-1- 
Kahn 4-1- 

40,000 u'. 
q. 2 hours — 
85 doses 

None 

1 
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series. Substernal pain on effort, which Avas manifested even after a con- 
trol period of prolonged bed rest, almost completely abated following the 
course of penicillin. Three other cases similarly appeared to manifest sig- 
nificant increments in coronary reserve after treatment. However, electro- 
cardiographic confirmation of such improvement was not obtained. As was 
anticipated, no noteworthy change in serologic reactions was observed in 
the follow-up period, which varied from one to three months. 

From these observations it would appear that significant untoward 
reactions from penicillin are uncommon in cardiovascular syphilis. That 
this similarly applies to other forms of late and latent syphilis is indicated 
by the failure to encounter a single instance of therapeutic paradox in 389 
cases of central nervous system and latent syphilis treated with penicillin on 
the Venereal Disease Service of the U. S. Marine Hospital in Staten Island. 
These findings are in striking contrast with the frequency of Herxheimer 
reactions noted in similarly treated cases of early syphilis in which the in- 
cidence approximated 90 per cent. It is possible, moreover, that such reac- 
tions as do occur in patients suffering from cardiovascular syphilis may not 
necessarily warrant discontinuance of therapy. Further observations may 
indicate that the success of this form of treatment justifies the risk entailed. 


Summary and Conclusions 

Fifteen consecutive cases of cardiovascular syphilis, including four with 
aortic aneurysm, were treated with penicillin in the dosage of 40,000 units 
every two hours for 85 doses. No significant untoward reactions necessitat- 
ing discontinuance of the drug were encountered. Four patients showed 
distinct improvement in coronary reserve following treatment. It is con- 
cluded that harmful reactions to penicillin are uncommon in cardiovascular 
syphilis during the treatment and early post-treatment periods and that this 
form of therapy warrants further evaluation. 
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CASE REPORTS 


GENERALIZED XANTHOMATOSIS WITH PULMONARY, 
SKELETAL AND CEREBRAL MANIFESTATIONS: 

REPORT OF A CASE'" 

By Eulyss R. Troxler, M.D., Roanoke, Virginia and David Niemetz, M,D., 

Los Angeles, California 

In recent literature there have appeared numerous case reports of lipoid 
granulomatosis or xanthomatosis with its varied clinical manifestations. Typical 
Hand-Schiillcr-Christian disease Avith its triad of symptoms, consisting of de- 
fects in membranous bones, exophthalmos and diabetes insipidus, is now con- 
sidered as the craniohypophyseal localization of lipoid granulomatosis,^ On the 
basis of pathological studies. Green and Farber - have concluded that eosinophilic 
or solitary granuloma of hone is one form of generalized xanthomatosis and not 
a new disease entity. These authors also describe Letterer-Siwe disease or 
reticulo-endotheliosis as the same pathological process seen in Hand-Schiiller- 
Christian disease. Wherever there is reticulo-endothelium there can be lipoid 
granulomatosis. Thus, the clinical symptoms produced depend upon the tissues 
involved and the degree of involvement. The following case is one with pulmon- 
ary, skeletal and cerebral involvement. 

Cask Report 

P. V. G., a white man, aged 35, was admitted to the Los Angeles County General 
Hospital on November 27 , 1942 with the complaint of increasing shortness of breath 
of three days’ duration. 

The past medical, familial and marital histories were irrelevant. The patient 
stated that at the age of 20 years many of his teeth became loose and began to fall 
out. A diagnosis of “trench mouth” was made, following which all of his remaining 
teeth were removed. In 1933 he awoke one morning extremely thirsty, requiring large 
amounts of water, which failed to satisfy him. Frequency of urination and excessive 
amounts of urine were noted simultaneously. At this same time he had pains in the 
left lumbar region and the upper right thigh. The pains were intermittent and re- 
sulted in weakness of the right leg. There had been no previous history of trauma. 

In July 1934 he experienced a sharp pain in the left chest after throwing a rock. This 
pain became more severe and was accompanied by shortness of breath. With these 
symptoms he was seen in the Oklahoma University Hospital out-patient clinic, where 
a roentgen-ray diagnosis of left pneumothorax and pulmonary tuberculosis was made. . 
He was admitted to a sanatorium, where, after two weeks, his symptoms disappeared 
and he was told that he did not have tuberculosis. 

In October 1934 he entered the Oklahoma University Hospital because of ex- 
cessive tliirst and urination, which had continued since 1933. Aquamedrin, inter- 
medrin and obstetrical pituitrin caused a moderate reduction in intake and output of 

* Received for publication July 17 , 1945. _ , , t * , r' 

From the University of Southern California Medical School and the Los Angeles County 
General Hospital ; aided by the Michael J. Connell Charities, Ltd. 
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fluid. Roentgcnoi;iaius icvcalod normal skull scrio') and generalized (ibrosis of lungs. 
The impression at that time \va‘> old filjrous tuberculosis, althougli multiple small cysts 
were not ruled out. lie wa'' diseluirgcd after one month, only to be readmitted three 
weeks later, complaining of pain in bis left cbe.sl and shortness of breath, which ap- 
peared after a paroxysm of coughing, induced by "flu”. Almost complete collapse 
of the left lung was found. No specific therapy was given for the intlmonary lesions, 
but the previous treatment for diabetes insipidus was successfully lesiimcd. 

In 1938 he made an uneventful lecovery from an automobile accident resulting 
in fractured right libs and lacerations of the head. 

In June 1939 be was again admitted to the Oklahoma University Hospital com- 
plaining of pain in bis back and legs, exce.ss thirst and frequency of urination. Roent- 



I'lc. 1. November 27, 1942. Bilateral pneumothorax and marked fibrosis of lungs. 

gcnogranis revealed huge cystic areas with well defined borders involving both iliac 
hones, the right ischium and pubic bone and the neck and trochanteric areas of both 
femora. An area of destruction involving the anterior portion of the body of the first 
lumbar vertebra was also noted. A diagnosis of osteitis fibrosa cystica was made. 
Again be was put on obstctric.al pituitrin daily, with marked response. He was dis- 
charged in two weeks, being advised to inject % c.c. of pituitrin daily. 

_ His final admission to the Oklahoma University Hospital was in May 1940 with 
similar complaints of thirst and excessive urination. He bad been unable to afford 
pituitrin. He also complained of marked weakness of bis legs and was forced to use 
crutches for walking. IMarkcd muscular atrophy was observed, being more marked 
m the lower extremities. Slight flexion contractures of the thighs and knees were 
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present. A slight left scoliosis in the lower dorsal area with abnormal prominence 
and tenderness of the twelfth dorsal vertebra was noted. Upper extremity reflexes 
were hyperactive. Fluid intake and output averaged five to six liters per 24 hours at 
tins time. Roentgenograms were found the same as in 1939 except for a healed 
pathological fracture of the right femur. 

The patient was admitted to the Los Angeles County General Hospital November 
27, 1942. Seven days previously he had developed a cough which he attributed to 
excessive smoking. He had noticed pain in the left chest when he tried to lie on his 
left side. Three days later the right side of his chest had become' painful also. This 
was followed by sudden onset of shortness of breath. Owing to progression of 
symptoms, he came to the hospital. 



Fig. 2. January 12, 1943. Numerous large and small cystic areas in pelvis and femora. 

Physical examination revealed a poorly developed and poorly nourished male who 
appeared older than his age. He was in severe respiratory distress, and his lips and 
nail beds were moderately cyanotic. Temperature was normal and pulse rate was 125. 
Respirations were 38 and blood pressure was 120 mm. Hg systolic and 80 mm. diastolic. 
The mouth was edentulous. The chest revealed no lag and equal expansion bilaterally. 
Tactile fremitus was markedly diminished bilaterally. The lungs were hyperresonant. 
Breath and voice sounds were markedly diminished except in a small area between the 
scapulae. Cardiac dullness was absent' and the' heart sounds were faint. Slight left 
dorsolumbar scoliosis and kyphosis were noted. Generalized weakness and atrophy 
were present in the lower extremities. The patient could not walk without the aid 
of crutches. 

lloentgenograms of the cliest revealed the right lung to be approximately 60 
per cent expanded and the left lung approximately 70 per cent (figure 1). On the 
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right, there were several adhesions in the second interspace anteriorly, and on tlie left 
tlie pleura was bound down by adhesions in the entire apical and subapical areas. 
Both leaves of tlie diaphragm were flattened and markedly depressed. The paren- 
chymal tissue of both lungs showed marked accentuation of the reticular pattern with 
several emphysematous blebs. 

Because of the severe dyspnea, oxygen inhalations were started immediately. 
This was followed by numerous aspirations of air from both pleural cavities over 
a period of 12 days. Finally a water trap suction was used for half a day with marked 
symptomatic improvement. The patient was discharged after one month, having 
been asymptomatic for about two weeks. Roentgenograms taken upon discharge 



Fig. 3. February 6, 1943. Photomicrograph of a section from a lesion in the right • 
ilium. Niunerous eosinophiles and large macrophages with foamy cytoplasm are seen. 
(Hematoxylin and eosin stain. Magnification 250 diameters.) 

showed the left lung completely expanded and the right lung approximately 70 per 
cent expanded. 

The patient was seen in the out-patient department January 11, 1943, still using 
crutches to walk. He complained of respiratory difficulty, though a roentgenogram 
revealed the right lung to be approximately 50 per cent expanded... .Roentgenograms- 
of the pelvis and femora revealed large cystic areas in both iliac crests and above the 
acetabula (figure 2). The borders of these cystic areas were sclerotic in most in- 
stances. Similar cystic areas were present in the trochanteric and subtrochanteric 
areas of the femora. There was moderate atrophy of the shafts of the femora, con- 
sistent with disuse. The lumbar spine revealed a wedging and narrowing of the first 
lumbar vertebra with a large destructive lesion in the ventral portion of the body. 
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There was a left-sided scoliosis, with the apex between the first and second lumbar 
\'ertebrae. 

The patient was i-eadnhtted to the Los Angeles County General Hospital on 
February 1, 1943 for more complete examination and study. At that time there were 
no^ complaints except for an occasional dull aching pain in the right thigh. He was 
drinking two gallons of water daily, which was not as much as in the past. His 
physical examination was essentially the same as on the previous admission except for 
absence of pneumothorax. 

Laborator}' findings revealed water-clear urine with a specific gravity of 1.002. 
No albumin or sugar was found and the microscopic examination was essentially 
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Fig. 4. February 6, 1943. Photomicrograph from the same section -showing charac- 
teristic foamy cells with sharp cell borders. (Hematoxylin and eosin stain. Magnification 
SOO diameters.) 

negative. The urinary output varied between 6 to 10 liters per 24 hours. The 
Mosenthal test revealed urinary concentration to a specific gravity of 1.005 in nine 
hours with a loss of seven pounds in weight. Four liters of urine were excreted. At 
this time the patient became very uncomfortable and demanded fluids. Hemoglobin, 
blood count and differential were normal. 

Numerous blood chemistry determinations were done at the Oklahoma University 
Hospital beginning in 1934 and continuing through 1940, all of which were within 
normal limits except for the glucose tolerance tests. Similar results have been re- 
ported in the Los Angeles County General Hospital. The concentrations of various 
substances tested for in milligrams per 100 cubic centimeters of serum are as follows, 
with these figures representing averages of several tests and the number of tests 
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appearing in parentheses: Calcium (S) 9.6; phosphorus (3) 3.6; uric acid (1) 3.5; 
cholesterol (4) 195; cholesterol esters (4) 67.3. A single non-protein nitrogen de- 
termination revealed 35 milligrams per 100 cubic centimeters of whole blood. The 
average of three alkaline phosphatase determinations was 3.76 Bodansky units, while 
a single acid phosphatase determination revealed 2.1 Bodansky units. The serum 
albumin was 4.7 grams and the serum globulin 2.6 grams per 100 cubic centimeters 
of serum. The fivediour oral glucose tolerance tests revealed the following results: 
82.9, 99.5, 63.3, 68.5, 73.5 mg.; 80, 133, 121, 46, 59, 76 mg.; 84, 148, 125, 98, 84 mg. 
per 100 cubic centimeters of whole blood. Repeated Wassermann and Kahn tests 
were negative. A 24 hour excretion of 6 liters of urine contained 528 mg. of calcium. 



Fig. 5. February 6, 1943. Photomicrograph from the same section reveals fat droplets 
throughout the foam cells. (Osmic acid stain. Magnification 500 diameters.) 

On February 6, 1943 a biopsy was taken from the right ilium under a general 
anesthetic. Grossly, the cystic area explored was filled with grayish-yellow, fibrous 
tissue. The bone bordering the cyst was more dense than the surrounding bone. 
There was no abnormal bleeding about this particular cystic area. Microscopic ex- 
amination revealed a granulomatous process with reticulum-type cells present in both 
large and small groups. Many of these cells were foamy in appearance with rather 
sharp cell borders. Large numbers of eosinophiles were seen scattered throughout. 
Fat stain (osmic acid) revealed many fat droplets within the foam cells (figures 3, 
4 and 5). Smears and cultures of the specimen removed at biopsy revealed no aerobic 
or anaerobic bacteria. 

■Following operation, the patient was started on 1 c.c. of surgical pituitrin, fol- 
lowing which there was slight gain in weight but very little improvement of his urinary 
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output. Two weeks later posterior pituitary powder was given in 2 grain doses three 
times a day by nasal insufflation. For the first time in 10 years his fluid intake and 
output decreased markedi}', approaching normal quantities. On the same day pituitary 
powder was begun, he was started on a course of roentgen-ra}' therapy over the pelvic 
bones. Through each of five portals the patient received, in divided doses, 400 roent- 
gen units in air. The teclinical factors were 200 KV, 20 MA, Cu O.S, AI 2 0 T S D 
50 cm., (H.V.L. 1.0 Cu). 

^ After about one month’s stay in the hospital the patient was discharged to the out- 
patient department. He improved symptomatically and was able to walk without the 
aid of crutches. 



Fig. 6. May 17, 1943. Pathological fracture through cystic areas of right femur after five 
weeks in traction. Abundant callus present. 

On April 12, 1943 he fell, incurring pain in the right thigh and hip. Reentry into 
the hospital at that time revealed characteristic signs and symptoms of a subtro- 
chanteric fracture of the right hip. Roentgenograms revealed a padiological fracture 
through cystic areas in the subtrochanteric region. Russell traction was applied im- 
mediately after admission. After two months in traction, roentgenograms revealed 
good position of the fracture and adequate callus (figure 6). Traction was removed 
and the patient was discharged. 

Repeated roentgenograms taken during the following year and a half showed no 
significant change in the bony lesions about the spine and pelvis. Films of the chest 
revealed almost complete disappearance of the pneumothorax except for a small area 
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in the right costophrenic sulcus (figure 7). During this interval the patient was able 
to control his diabetes insipidus with pituitary powder. There had been one episode 
of coughing with slight hemoptysis and chest pain but without evidence of pneumo- 
thorax on physical examination. Except for occasional slight pain in the right hip, 
he had had no symptoms referable to his healed fracture. 



Fig. 7. May 28, 1943. Nearly complete^ disappearance of pneumothorax. 

Extensive fibrosis is present. 

Comment 

The case reported illustrates some of the protean manifestations which may 
occur in generalized xanthomatosis. The definitive diagnosis was made by 
biopsy of a bone lesion. There was extreme pulmonary involvement with 
fibrosis and resulting bilateral pneumothorax. It was this condition' which 
forced the patient to seek hospital care. After pleural aspirations the lungs 
remained expanded for a year and a half without further treatment. Because 
of advanced fibrosis within the lungs, roentgen therapy to these areas was deemed 
inadvisable. 
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Apparent hypophyseal iiivolv'ement produced diabetes insipidus which was 
well controlled by the use of posterior pituitary powder. 

Bone lesions were limited to vertebrae, pelvis and upper portions of the 
femora. The pelvic lesions did not alter in size following" roentgen therapy. 
A pathological fracture occurred through the lesions in the right femur. This 
healed with conservative treatment and without unusual delay. 

Summary 

A case of generalized xanthomatosis with involvement of bone, lungs and 
cerebrum has been presented. The unusual complication of bilateral spon- 
taneous pneumothorax occurred in this case. 
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ALLERGY IN MALARIA =*= 

By Harvey F. Grazier, Captain, MC, AUS, Johnstozun, Pennsylvania 

The various manifestations of malarial infection are common knowledge, but 
specific sensitivity to the protein of the malarial parasite is almost a medical 
curiosity. References to such a condition in the available literature are very few, 
and detailed case reports almost non-existent. The relationship between urti- 
caria and malarial infection has been infrequently observed over the past 25 
years, but as late as 1939 the possibility of urticaria existing coincidentally with 
and not related to malarial infection was under discussion. In 1928 Thonnard- 
Neumann described cases in Haiti in which treatment of malaria cured coexistent 
asthma. More recently urticaria as a result of specific sensitivity to the malarial 
parasite has been shown in cases reported by Gouriou in 1938, Chatterjee in 
1939, Sen Gupta in 1942, and others. 

The case reported below was intimately observed by the writer, resulting, in 
contrast to previous reports of this condition, in considerable available detail. 

Case Report 

A 26-year old white male in excellent health entered the Solomon Island area in 
the summer of 1943. He immediately began to take suppressive atabrine. On August 
27, 1943 the patient developed generalized urticaria manifested by small wheals over 
the entire body. This persisted about two hours and disappeared without treatment. 
Suppressive atabrine was continued. On September 30, 1943 the patient developed 
angioneurotic edema of both lips with concomitant swelling of the forehead and eyelids 
and again the generalized urticaria previously noted. This episode occurred about 
mid-day and was controlled with adrenalin 1 : 1000 in 0.5 c.c. doses at hourly intervals. 

* Received for publication August 10, 1945. 
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Because he felt slight chilliness, his lemperatui'c was taken, found to be 102° F. and 
was thought to be due to the adrenalin. The following day the patient felt perfectly 
well, and no sign of allergy was noted. About mid-day October 2, 1943, 48 hours after 
tlie initial attack, the patient again developed atigioneurotic edema and generalized 
urticaria as described above. The attack was controlled in similar manner, and again 
tlie chilliness and fever of 102.2° F. were noted. In the late afternoon the patient com- 
plained of severe frontal headache, mild backache and general malaise. A clinical 
diagnosis of malaria was made and routine alabrine therapy instituted. Thick and 
thin blood smears taken on the mornings of October 3 and October 4 (after 9 grains 
of atabrine) were negative for malarial parasites. The course of atabrine was com- 
pleted within seven days, and no recurrence of allergic manifestations or signs and 
symptoms of malaria occurred. Suppressive atabrine was continued. The patient 
was in excellent health until November 11, 1943 when about mid-day of that date 
without warning he developed angioneurotic edema with swelling of the forehead, eye- 
lids, lips and generalized urticaria. This was controlled with adrenalin 1 : 1000 given 
in 0.5 c.c. subcutaneous injections at half-hourly intervals and then at hourly intervals 
over a period of four hours for a total dosage of 3 c.c. Because of previous experi- 
ences and not because of any chilliness or malaise the temperature was taken and 
found to be 101.2° F. The following day the patient felt well and nothing unusual 
occurred. On November 13, 1943 there was an exact duplication of the allergic 
manifestations which had occurred 48 hours previously, and this was controlled in 
similar manner though more adrenalin was necessary. However, following subsidence 
of the urticaria the patient had a slight headache and slight malaise. Temperature at 
this time was 102.2° F. On November 14, 1943 about mid-day the patient suddenly 
developed edema of the lower lip followed rapidly by hoarseness, aphonia and finally 
dyspnea. One c.c. 1 :1000 adrenalin was immediately administered with relief of the 
dyspnea and aphonia, but the hoarseness persisted. The patient was taken to a field 
hospital where a laryngoscopic examination was made and edema of both vocal cords 
seen. On this date there was no generalized urticaria, and the malaise and headache 
of the day before were now replaced by considerable apprehension. The temperature 
was not taken. Patient was admitted to the field hospital for evacuation by air to a 
rear area for further study; he was to leave the following day. In the forenoon of 
November 15 while sitting on the side of his bed awaiting the arrival of transportation 
to the plane, the patient sensed the generalized pruritus which presaged the onset of 
the urticaria and angioneurotic edema. He arose in an attempt to obtain the syringe 
containing adrenalin but collapsed on the floor of the ward tent in syncope. The male 
nurse immediately administered 1 c.c. of adrenalin subcutaneously. The patient re- 
gained consciousness after a very few seconds and complained of chilliness. Ex- 
amination at the time revealed extreme pallor and a rapid, thready pulse. Within a 
few minutes a typical severe shaking chill developed and persisted for about a half 
hour. Two and a half hours from the time of administration of adrenalin the tem- 
perature was found to be 104.6° F. Blood smear for malarial parasites at this time 
revealed numerous P. vivax and combination quinine-atabrine therapy was immediately 
begun. The patient was evacuated on a stretcher by air three hours later to a station 
hospital in a rear area. 

Family history : Father died at age 43 of pulmonary tuberculosis. Mother, living 
and well, aged 64. One brother and one sister living and well. History of migraine 
in the mother, sister, and brother. Sister in past suffered occasional attacks of hives 
allergen unknown. 

Past history: Usual childhood diseases. Patient has suffered attacks of typical 
migraine since puberty, approximately four per year. All types of treatment have 
been tried without success, including an elimination diet. 

Patient can recall no previous attacks of hives or other allergic phenomena herein 
described. 
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Physical examination at the time of entry into the station hospital : The patient 
was a fairly well developed white male, age 26, decidedly apprehensive. The sclerae 
were clear. The nose and throat were normal. The heart showed no abnormality. 
Blood pressure was 100 mm. Hg systolic and 68 mm. diastolic. No abnormal 
signs were elicited in the chest. Tiiere was an enlarged, tender spleen. The skin 
was clear. 

Clinical course in the station hospital: Anti-malarial therapy was continued as 
instituted in the field hospital. Difficulty in retaining the medication by mouth was 
encountered because of severe nausea and vomiting. During the night of November 
18 the temperature slowly rose from 100® F. at 1800 to 105.8° at 0400 the morning of 
November 19. Morphine sulfate was administered and intravenous fluids were begun. 
Temperature ranged between 101° and 104° through November 19 and fell by lysis on 
November 21. Nausea and vomiting ceased on November 21, tlie appetite slowly 
returned and the condition steadily improved. Anti-malarial therapy was continued in 
tlie form of quinine and atabrine for 12 days and atabrine for an additional six days, 
a total of 18 days. At the time of discharge from this hospital the patient had lost 
31 lb. in weight. 

Laboratory studies : November 16, 1943. Blood smear showed P. vivax. 

November 19, 1943. Urinalysis: albumin 2 plus, red blood cells 3 to 6 and white 
cells 2 to 4 per high power field. Blood: Red cells 4,500,000; white cells 6,000. Dif- 
ferential : polymorphonuclears 66 per cent, lymphocytes 32 per cent, monocytes 2 per 
cent. Sedimentation rate 26 mm. per hour. Icterus index, 4. 

November 20, 1943. Urinalysis: albumin negative. Microscopic negative. 

November 24, 1943. Blood: Red cells 3,700,000; white cells 4,700. Differential: 
polymorphonuclears 54 per cent, lymphocytes 42 per cent, monocytes 2 per cent, 
eosinophiles 2 per cent. 

Subsequent course : Patient returned to tlie United States and was hospitalized in 
a general hospital. Weight gain was satisfactory, and there was no recurrence of 
allergic phenomena or symptoms of malaria. He was discharged to duty March 3, 
1944. On March 23, 1944, about mid-day, there occurred the familiar onset of gen- 
eralized urticaria which was controlled in tlie manner previously described. Following 
administration of adrenalin, the temperature rose to 102.4° F. Because the patient 
was at home on leave no laboratory examinations were made but a complete course 
of atabrine therapy was taken. There was no further episode of. allergy following 
the initial dose of atabrine. Patient was tlien in excellent health, doing full duty, until 
September 6, 1944 when generalized severe urticaria recurred. This was controlled 
as usual by adrenalin, and the temperature rose to 101.8°. Blood smear taken at this 
time was negative for malarial parasites but despite this a complete course of atabrine 
was taken. Patient was entirely well and free from allergic manifestations until 
October 23, 1944 when again he experienced the sudden onset of generalized urticaria. 
The urticaria persisted for 12 hours during which time 14 0.5 c.c. subcutaneous injec- 
tions of 1 : 1000 adrenalin were required to control the symptoms. On this occasion 
a new feature was noted : namely, sudden swelling and severe pain in the metacarpo- 
phalangeal joints of both hands. Combined quinine and atabrine therapy was im- 
mediately instituted with no further recurrence of either the urticaria or malaria to 
date, an interval of six and one-half months. 


Comment 

The last three recurrences of urticaria and malaria in this case were not 
proved by positive blood smear. The explanation is that the sensitivity of this 
patient to the malarial parasite was presumably so great as to result in allergic 
phenomena 48 hours before the first subjective clinical symptoms of malaria alone 
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would have appeared and that on the basis of previous experiences, atabrine was 
instituted 48 hours early thus aborting the usual paroxysm and clinical symptoms 
such as chills, fever and malaise. 


Discussion 

In the few described cases of this rare condition, the allergic phenomena in- 
variably accompanied or appeared immediately preceding the fever. The simi- 
larity of the sequence of events in the many recurrences of the individual cases 
conclusively points out the relationship between the malaria and the allergic 
phenomena. The fact that the latter disappeared on institution of quinine or 
atabrine therapy equally well rules out the possibility that any quinine or atabrine 
idiosyncrasy might be responsible for them. 

Pathogenesis of the condition is not clear. It has appeared in the presence 
of both benign tertian and malignant tertian types of infection. The allergic 
reaction occurs at a time when merozoites are free in the blood stream, thus 
foreign protein is available to cause an allergic reaction. Probably allergic phe- 
nomena are not encountered more frequently in malaria, because of the rarity of 
the specific sensitivity or susceptibility of the host. The writer has seen approxi- 
mately 500 cases of malaria with but one instance of specific sensitivity to the ma- 
larial parasite. It is apparent that the incidence of the condition is much less than 
this but no exact figures are available at this time. 
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ACQUIRED ARTERIOVENOUS FISTULA WITH COEXISTENT 
SUBACUTE BACTERIAL ENDOCARDITIS AND 
ENDARTERITIS 


By Seymour S. Cutler, M.D., and Julius Wolf, First Lieutenant M.C, 

A.U.S., Brooklyn, N. Y. 

Acquired arteriovenous aneurysms may result in fatal cardiac insufficiency 
because of the unfavorable circulatory dynamics set up by the shunt. Another 
and less common outcome results from the establishment of a subacute bacterial 
infection of the fistula. This comijlication has been reported by Bretschneider,^ 
Walz,' Gravier,^ Porter and Williams, Hamman and Rienhoff,” Leaman,® and 
Touroff et al.‘ In the first four cases named, there was also a coexisting bac- 
terial endocarditis of the aortic valve. Our case, which has certain unique 
features, closely resembles the four cases cited and becomes the fifth such to be 
reported. 


Case Report 

V. M., a 57 year old Italian longshoreman, was admitted to The Long Island 
College Hospital June 20, 1944, complaining of generally increasing dependent edema 
of two weeks’ duration. Thirty years before, the patient had been struck by a pistol 
bullet in the upper anterior aspect of the right thigh. Within a week of tlie accident, 
he had noted the presence of a “buzzing,” pulsating mass at the site of injury, which 
had persisted to the present time. Since then he had felt a heavy, dragging sensation 
in his right leg, and in recent years had noted slight dependent edema and a large 
chronic ulcerated area on the right shin. Aside from this, he had felt well enough to 
perform heavy work as a longshoreman until about three weeks prior to his admission. 
In 1941, the patient had been rejected for life insurance because of a “leaking valve.” 
Since then he had suffered from occasional bouts of palpitation and mild exertional 
dyspnea. There had been no angina, orthopnea, or paroxysmal dyspnea. For some 
years he had a chronic non-productive cough, accompanied by substernal discomfort 
upon coughing. 

Three weeks prior to admission the patient suddenly experienced severe pleuritic 
pain over the right anterior portion of the chest, made worse by the ever-present hack- 
ing, non-productive cough, and unaccompanied by hemoptysis. During this time there 
appeared gradually increasing bilateral dependent edema. At the same time palpitation 
and exertional dyspnea increased in severity so that the patient was forced to give up 
work. There were no bouts of angina or paroxysmal nocturnal dyspnea. He experi- 
enced drenching sweats at night and believed that his temperature was elevated, though 
no shaking chills were described. He lost 20 pounds in the two months preceding 
hospitalization. Past history: He had never had rheumatic fever, chorea, growing 
pains, joint pains, or scarlet fever. There were no frequent sore throats. He had a 
left mastoidectomy in 1924 and pneumonia in 1932. There was no history of penile 
sore, discharge, -rash, or exposure to possible sources of venereal infection. The 
patient was a moderate wine drinker and in addition consumed three bottles of beer- 
daily for many years. 

The patient was a well-built, emaciated, pale, middle-aged, white Italian who was 
cooperative and well-oriented, but obviously ill. He was in the semi-upright position, 

* Received for publication September 14, 1945. , ^ v i -d 1 1 -kto... 

From the Department of Medicine, The Long Island College Hospital, Brooklyn, N w 

York. 
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witli rapid and slightly labored respirations. There was no cyanosis of lips or ear 
lobes, but the skin and sclerae were slightly icteric. There were no spider angiomata. 
No petechiae were found in the conjunctivae. The fundi were normal. The gums 
were infected and the teeth were in poor repair. The tongue was rough, the mucous 
membranes pale. No petechiae were seen. ' There were violent, bounding carotid 
pulsations in tlie neck, but venous pulsations were readily differentiated. There was 
no nuchal rigidity. The trachea was in the midline and no tug was made out. There 
was no cervical adenopathy. The thyroid gland was normal in size and consistency. 
The thorax was very hairy, symmetrical and the expansion normal. Lung fields were 
resonant throughout, and tactile and vocal fremitus unimpaired, although there were 
moist rales at both bases. The apical impulse was forceful and diffuse and maximal 
in the sixth interspace, 14 cm. to the left of the midsternal line. The right border 
by percussion was 5 cm. from the midsternal line. There was a systolic thrill at the 
apex which corresponded to a grade V systolic murmur heard over the entire pre- 
cordium and transmitted to the neck. There was a grade II systolic murmur at the 
aortic area followed by a dull second sound and a faint blowing diastolic murmur, 
transmitted to Erb’s point. There was a sinus rhythm with rate of 90. Blood pres- 
sure was 160 mm. Hg systolic and 58 mm. diastolic in both arms, and both radial 
pulses were of the sharp, collapsing type. There was a capillary pulse in the fingers. 
A to-and-fro murmur was heard in the left femoral artery as well as a pistol shot 
sound. A good dorsalis pedis pulsation was present only in the left foot. There was 
a large, elongated, pulsating mass, 9 by 5 cm., in the antero-medial aspect of the right 
thigh beginning 4 cm. below Poupart’s ligament. There was no discoloration or 
venous distention, and there was no difference in temperature between the two thighs. 
A systolic thrill and bruit were noted over the mass. By pressing the bell of the 
stethoscope well up under the right inguinal ligament a diastolic murmur and a pistol 
shot sound, much louder than the corresponding murmurs on the opposite side, were 
elicited. Immediately above the inguinal ligament, the right iliac artery was twice the 
diameter of the left, and its pulsations were correspondingly increased. The dorsalis 
pedis pulsation on the right was markedly diminished. The abdomen was not dis- 
tended, but there were some dilated cutaneous veins up to the costal margin. There 
was no fluid wave or shifting dullness. The liver was palpable five fingers’-breadth 
below the right costal margin. It was hard, smooth, rubbery, and non-tender. A 
moderately enlarged, firm, easily-displaced spleen was felt in the left upper quadrant 
of the abdomen. Other organs were not felt, and there was no tenderness or spasm. 
The genitalia were normal, with no penile scars. There was slight clubbing of the 
fingers and toes. No splinter hemorrhages, Janeway patches, or Osier's nodes were 
noted. There was moderate dependent pitting edema bilaterally up to the level of 
the knees. The right lower extremity was larger than the left. There was a large, 
depressed, pigmented, atrophic scar, 10 by 5 cm. over the right shin. Over both legs 
and on the back there were innumerable hemorrhagic spots (1 mm. in diameter) 

' which showed various degrees of fading. The tendon and pupillary reflexes were 
normal. 

On entry there was an erythrocyte count of 2.9 million with a hemoglobin of 10 
grams (Haden-Hauser) ; a leukocyte count of 12,300, with 81 per cent polymorpho- 
nuclears, 17 per cent lymphocytes, 1 per cent monocytes, and 1 per cent eosinophiles 
and a sedimentation rate (Westergren) of 120 mm. per hour. The urine had a faint 
trace of albumin, a specific gravity of 1.023, and there were positive tests for bile and 
urobilinogen in the urine. Sediment was negative. The Wassermann reaction was 
2 4-, Kline diagnostic 1 -f, the Hinton test positive, and the Frei test negative. Blood 
sugar was 78 mg. per 100 c.c., urea nitrogen 14.8 mg., uric acid 3.5 mg., total protein 
8.2 gm., with an albumin of 2.6 gra. and a globulin of 5.4 gm. The icterus index was 
W with an immediate direct van den Bergh of 1.3 mg. per cent; chlorides were 563 mg. 
The cephalin flocculation test was 4 -f . 
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The prothrombin time was 90 per cent of a normal control, and vitamin C 0.4 mg. 
per 100 c.c. Bleeding time was 2 minutes; clotting time, 3 minutes. The Good- 
pasture test for solution of blood clot was normal. Electrocardiogram on admission 
showed a sinus rhythm of 96, PR interval of .16. ST^ was elevated and ST^ depressed 
1 mm. each; Sl^ depressed 5 mm. with initial deflection downward. There was a 
left axis deviation. 1 his was interpreted as myocardial disease of the left ventricular 
strain pattern. On admission, roentgen-ray studies revealed marked calcification and 
tortuosity of tlie vessels of the right thigh, hepatomegaly and splenomegaly. There 
was an elongated aorta, pulmonary congestion, and marked cardiac enlargement both 
to the right and left. 

Course: The patient was placed on a low salt diet with moderate fluid restriction 
and was started on slow digitalization. Satisfactory diuresis ensued and, in spite of 
a low grade fever, the patient appeared somewhat better the day after admission. On 
the fifth hospital day, June 25, the patient experienced a sharp pleuritic-type pain in 
the right axilla and began to raise a frankly bloody sputum. His temperature spiked 
to 105° F., pulse rose to 125, and respirations increased to 45 per minute. Broncho- 
vesicular breath sounds and parench 3 'matous rales were heard in the right axilla. No 
dullness was demonstrated. A pneumonic infiltration of the right lower lung field 
was noted by roentgen-raj'. Sputum culture yielded Staphylococcus aureus, an un- 
typable pneumococcus, Neisseria flava, and Hemophilus influenzae, all in moderate num- 
bers. Three blood cultures taken June 29, June 30 and July 1 yielded no organisms 
aerobically or anaerobically; those taken on July 12, July 14 and July 15, each yielded 
Streptococcus viridans, 2 to 4 colonies per c.c., in 10 to 14 days after being taken, six 
days after the patient’s death. Full doses of sulfamethazine were given, and the 
temperature dropped to an intermittent type of fever ranging between normal and 
101.8°. Sulfamethazine levels averaged about 7.0 mg. per 100 c.c.' White blood cells 
numbered 15,000, with 80 per cent polymorphonuclears. Urine showed no additional 
abnormalities. At this time auricular fibrillation ensued at a rate of 120. The dosage 
of digitalis was increased, bringing the ventricular rate down to 80. Because of tlie 
failure of the sulfonamide to control the fever, penicillin was substituted for sulfa- 
methazine in doses of 15,000 units intramuscularly every three hours. This was con- 
tinued for five days and discontinued as the patient was afebrile but still showed no 
subjective or objective signs of improvement. 

At this time further investigation of the arteriovenous fistula was undertaken. 
Obliteration of the shunt by manual pressure caused an immediate rise in systolic 
blood pressure of 40 mm. of mercury (Branham phenomenon), without significant 
decrease of the pulse rate. This failure to slow the pulse was probably due to the 
inactive carotid sinus reflex. A control procedure on the left side changed neither 
the systolic blood pressure nor the pulse rate. From this time until death the patient 
had a remittent type of fever from 99° to 101° F. There appeared numerous crops 
of tiny hemorrhagic spots similar to those previously described. Urine sediment re- 
mained free from red blood cells until the last few days of life, at which time a rare red 
blood cell per low power field was found. No splinter hemorrhages or petechiae were 
found on the mucous membranes. The icterus index increased to 24; total protein 
was 8.2, gm., with an albumin of 1.6 gm. and a globulin of 6.6 gm. The arm to lung 
circulation time was 23 seconds (ether) ; venous pressure was ISO mm. of saline on 
July 17. A prothrombin time on this date was normal. During the last week of life, 
the patient complained of generalized abdominal pain. The abdomen was distended 
and tympanitic; free fluid was demonstrated. On the last day of life, abdominal pain 
and distention increased greatly, the temperature spiked to 103° F., and the respirations 
increased to 60. Wangensteen suction, repeated Harris drips, neostigmine and mor- 
phine were useful in decreasing the distention. However, the patient lapsed into coma, 
and in spite of supportive therapy, died on the twenty-eighth hospital day. 
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Pathological Report. An autopsy was performed by Dr. Jean Oliver nine hours 
after deatli. 

Gross: The peritoneum over all the abdominal viscera was intensely congested 
and bright red, an appearance which apparently was due to a great number of small 
confluent petechial hemorrhages. The liver projected about 2 fingers’-breadth below 
the costal margin. The external surface was roughly granular. 

The heart was about two and a half times the size of the fist, w^eighing 720 grams. 
The left side was enlarged and quite firm. The right ventricle was even more greatly 
enlarged and was filled with postmortem clot and fluid blood. The tricuspid orifice 
admitted tliree fingers and the mitral orifice the tips of three fingers. The mitral 
valves were quite smooth and showed an occasional yellow atheromatous spot. At- 
tached to all three of the aortic valves at about the center of each flap were soft, 
irregular vegetations measuring roughly 2 mm. to 5 mm. in diameter. These vegeta- 
tions covered ulcerations in the valve flap. The remaining valve flap tissue was 
definitely thickened and in the posterior cusp at its base was a mass of calcareous 
material about 2 mm. in diameter. The orifice of the left coronar)' artery was widely 
patent. Its course was tortuous, and there were some atheromatous plaques in its 
wall. The right coronary was also very tortuous and its walls were thickened, but 
there was no apparent interference with the lumen of either vessel. The aorta lay in 
its usual position and was of normal calibre. 

The intima of the aorta was quite smooth above the valve. In the upper thoracic 
portion were a moderate number of atheromatous spots and plaques. These increased 
in frequency in the abdominal portion of the vessel and there showed calcification and 
some ulceration. There were no recent evidences of splenic infarction. The liver 
weighed 1660 grams and measured 24 by 16 by 9 cm. The left lobe was deformed by 
superficial scars which extended a slight distance below the surface of the organ. On 
the cut surface there was marked jaundice of the hepatic tissue and an irregular 
mottled pattern due to extreme irregular congestion of the parenchyma. 

The left common iliac artery arose in a normal manner and passed down into the 
pelvis in its usual way. At its origin it was 2.75 cm. in circumference. Its waU was 
thick. The right common iliac artery was considerably dilated at its origin, the cir- 
cumference measuring 5.5 cm. Its wall was also thickened and showed scattered 
atheromatous plaques and some small ulcers. Two cm. below the exit of the ileo- 
lumbar artery the right external iliac suddenly dilated into an irregular saccular 
cavity whose greatest dimension was about 8 cm. An irregular series of dilatations 
extended for about 13 cm. down the course of the artery, so that the tortuous vessel 
lay along the brim of the pelvis and was covered and bound down by a raesentery^ike 
fold of peritoneum. The wall of these aneurysmal sacs was less than 1 mm. in thick- 
ness and contained thin calcified plates. Below the saccular dilatations just described 
the femoral artery passed into Hunter’s canal and again assumed its former diameter 
of about 5 cm. Here the wall was quite thick. At a point 13 cm. below the last 
aneurysmal sac mentioned above and 4 cm. below the exit of the profunda femoris 
was another single aneurysm which measured 7 cm. in diameter and 8 cm. in length. 
Its wall was quite thin and in part calcified. Below this second aneurysmal sac the ■ 
femoral artery was reduced in diameter to about 2 cm. and was heavily calcified. Just 
below the lowermost aneurysm was an orifice in the wall of the artery, 1 cm. in 
diameter, which led to a communication that passed upward and back to the femoral 
vein. At the point of junction of vein and artery there was a calcareous mass 1 cm. 
in diameter covered and infiltrated with thrombotic material. From this point on 
the femoral artery proceeded downward in its usual course. The profunda femoris 
arose in its normal position. It passed through a mass of dense connective tissue 
scar in a tortuous course. Its wall was thickened and calcified. No single venous 
trunk was found below the communication between artery and vein. Several large 
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veins joined, however, to form a femoral vein which lay in its usual relation to the 
artery.^ The vein was greatly and irregularly dilated, some stretches measuring only 
2 cm. in diameter and others forming pouch-like varices 20 cm. in diameter. At its 
junction with the common iliac the vein was 7 cm. in diameter. In spite of the stretch- 
ing the wall was thick and normal valves were seen in it. 

Microscopic : Ventricle : The muscle fibers throughout the section showed a mod- 
erate increase in size. The nuclei were well stained, and there was no evidence of 
necrosis. The .small arteries showed in general a definite thickening of their walls, 
but the connective tissue about them in most cases was free o/ inflammatory cells. 
Occasionally, however, in the periarterial regions were collections' of mononuclear 
cells and large irregular cells with large, clear, oval nuclei and a prominent nucleolus. 
In some instances these cells were arranged in nodule-like clusters that included part 
of tlie wall of the small artery. 

Aortic Valve; Sections showed a tnarked hyaline thickening of the valve tissues. 
There was e.xtensivc destruction of this fibrous tissue, and on its surface was a large 
thrombus in which masses of bluish-staining bacteria might be seen. Apart from 
the septic thrombus, there were other .small fibrinoid nodules which showed no bac- 
teria. Beneath these the valve tissue was filled with large irregularly shaped cells, 
many with more than one nucleus. The nuclei were large and vesicular and had 
prominent nucleoli. None of these cells was found about the base of the mitral 
valve or in the region of the annulus fibrosus. • Gram stain showed occasional small 
chains of diplococci in the septic thrombus. The aorta showed a hyaline thickening 
of the intima to a moderate degree. The muscle of the media was well preserved. 

There was a marked fibrous thickening of the capsule of the liver, and from this 
thickened capsule bands of connective tissue ran down into the parenchyma of the 
organ for a considerable distance. There was a moderate increase in the connective 
tissue in the peri-portal regions and in some places a considerable round cell infiltra- 
tion. Tlie capillaries between the hepatic cords in jnany areas showed a marked dila- 
tation with atrophy of the hepatic cells. This passive congestion was more pronounced 
near the surface of the organ. 

Small Intestine: There was a marked edema of the submucosa, muscularis and 
serosa. In the edematous tissue were scattered leukocyte.s, both mononuclear and 
polymorphonuclear. Beneath the serosa there were many red blood cells, and a rela- 
tively lesser number of leukocyte.s. Gram .stain did not show any bacteria. 

Comment 

Many of the changes in cardiovascular dynamics due to arteriovenous fistulae 
have been understood since the time of William Hunter (1757), but the studies 
of Emile Holman and his coworkers have clearly defined and elucidated these 
changes.®- ® There is now general agreement that in the presence of a moderate 
or large arteriovenous fistula of appreciable duration,, the following changes 
occur: (1) Increase of circulating blood-Amlume. (2) Increase in cardiac output. 
(3) Increase in pulse pressure. (4) Hypertrophy and dilatation of the heart. 
(5) Increased local venous pressure both proximal and distal to the fistula. 
Presumably, a generalized rise of venous pressure does not occur until cardiac 
insufficiency supervenes. 

In addition to the general circulatory changes that result from an A-V fistula, 
certain localized alterations of the aortic A-alves are of prime importance because 
these changes supply the nidus for the later development of a bacterial endocar- 
ditis. In this case, because of the absence of the commoner endocardial altera- 



CASE REPORTS 


977 


tions clue lo iheinnatic, syi:)hiHtic or congenital heart disease, minor benign changes 
of the heait valves aie thrown into prominence. 

Gouley and SickeP" have recently described a characteristic lesion of the 
aoitic valve occurring in cases of aoitic regurgitation resulting from stretching of 
the aortic ring. “This lesion is a scleiotic thickening confined to the mid-porrion 
of the free edge of the aoitic leaflets. It is essentially a loss and fibrous replace- 
ment of the original corpora arantii, without involvement of the lateral portions 
of the free margin of the leaflet or of the body of the leaflet, except insofar as 
marked central involvement necessarily extends some distance toward the periph- 
ery.’’ Together with this marginal fibrosis, Gouley and Sickel describe elonga- 
tion of the aortic leaflets with deepening of the sinuses of Valsalva and dilatation 
of the aortic ring (greater than 7.5 cm.). The aortic valve commissures of some 
of their cases were bt ret died apart without loss of the sharpness of the adjoining 



Fig 1 Aortic \alve A — left atrium, B — left, ventricle ; C — left posterior valve cusp 
with its ulcerating vegetation , D — commissure. Note the sharpness and the lack of widening 
and overgrowth E-^eepened sinus of Valsalva 

free margins of the valves. This change is said to be quite distinct from the 
overgrowth and extension of syphilitic aortitis into the commissures. It will be 
noted that the marginal sclerosis resembles the rolled cord-like edge of the syphi- 
litic aortic valve, which is not surprising if the underlying cause of the valve 
changes in both types of regurgitation is the dilatation of the aortic ring. Even 
those cases of hypertensive heart disease which exhibit this valve change without 
dilatation of the aortic ring, as measured at necropsy, may fall into this classifica- 
tion in view of the tremendous “dynamic dilatation” of the aorta present during 
life. The aortic valves in our case (figure 1) presented the changes described 
above. The lengthening of the valve leaflets, the depth of the sinuses of Valsalva 
and the sharp edges of the commissures are clearly demonstrated. The aortic ring 
measured 9.5 cm. in circumference, and the base of the arcli was entirely free 
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from the changes typical of syphilitic aortitis. We believe that this aortic valve 
was not the seat of syphilitic infection in spite of the positive serological tests for 
syphilis becanse of the absence of the diagnostic gross and microscopic features of 
this condition— destruction of the medial elastic fibers of the aorta, dilatation, 
fine wrinkling and coarse scarring of the intima, thickening of the adventitia’, 
widening of the commissures, perivascular inflammation and necrotic mesaortitis. 
We believe that the aortic valve was not the seat of rheumatic infection because 
of the lack of valvular scarring and distortion. We feel that the collections of 
atypical mononucleated cells scattered throughout the myocardium are not true 
Aschoff bodies but are the "wandering mononuclear cells” seen in subacute bac- 
terial endocarditis. Credence is lent this view by the relative scarcity of these 
cells at the base of the mitral valve, the location where these cells are most nu- 
merous in rheumatic carditis. 

Our reconstruction of the jiathogenesis, therefore, is as follows; The bullet 
wound established at least a moderate sized fistula as judged by the presence of 
a "buzzing, pulsating mass” easily perceived by the patient. During the next 
three decades, marked hypertrophy and dilatation of the heart appeared. The 
resultant stretching of the aortic ring was for a time compensated by the lengthen- 
ing of the aortic valve leaflets, but eventually, aortic insufficiency ensued. As a 
result of the high pulse pressure, with forceful snapping of the supple leaflets at 
the onset of each diastole, hypertrophy of the corpora arantii and the changes de- 
scribed by Gouley and Sickel occurred. Cardiac insufficiency set in, and finally, 
Streptococcus vtridans became implanted upon the aortic valves and the margin 
of the fistula, and subacute bacteria! endocarditis and endarteritis were estab- 
lished. The oral sepsis may have provided the source for the blood stream 
infection. 

Our case presents a numljer of points of considerable clinical interest. 
Among these are the jaundice, the positive serological tests for syphilis, the pat- 
tern of atherosclerosis, and a capillaritis of the skin and serosa. The patient 
was icteric throughout his hospital course. The liver was palpable five fingers’- 
breadth below the costal margin and the spleen was easily felt in the left upper 
quadrant. Lwer function tests indicated impaired function. Cephalin floccula- 
tion was 4; albumin was depressed to 1.6 gm. with a globulin of 6.6 gm. (Frei 
test was negative) . These facts together with a history of consumption of wine 
and beer for many years led us to believe that a cirrhosis of the liver was present, 
which was made more severe by the long-standing anoxemia due to chronic pas- 
sive congestion.^®’ On necropsy there was noted scarring of the liver with 
moderate increase of periportal connective tissue. The patient therefore had 
early cirrhosis of the liver, which, aggravated by the passive congestion, further 
increased the difficulty of diagnosis. 

The positive Wassermann and Hinton tests were also of more than passing 
interest. In retrospect, we feel that since there was no pathological evidence of 
syphilis, the serological tests for syphilis were false positives due either to the 
jaundice, to the endocarditis, or to hyperglobulinemia, although latent syphilis 
cannot be absolutely ruled out. The fact that the titers were low lends further 
support to this belief. Hyperglobulinemia may cause false positive serological 
tests for syphilis, and, in this case, is the probable cause for these reactions. The 
hyperglobulinemia may have been due to the cirrhosis as well as the subacute 
bacterial endocarditis. 
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It will be seen in figure 2 and in the gross pathological description that the 
right common iliac, external iliac, and femoral arteries are considerably dilated 
and tortuous as compared with the normal left-sided vessels. In addition to this 
obvious expression of increased blood flow, there is also a tremendous increase 
in the amount of atheromatous change and ulceration of the intima on the affected 
side. It has been stated that there is an increased tendency to the deposition of 



Fig 2. A — abdominal aorta; B — right common iliac artery, and below, right external 
iliac artery; C — left common iliac artery; D — ^femoral arterial aneurysms; E— femoral 
artery. 

cholesterol in the walls of vessels subjected to marked turbulences, eddy currents, 
rapid changes of pressure, or other changes which may set the walls vibrating. 
If this is true, the extensive change of the affected vessels need not surprise us. 

The pTirpuric eruption noted during life over the legs and back was of con- 
siderable interest in view of the normal prothrombin, plasma and vitamin C 
levels, and the normal Goodpasture test. The parietal peritoneum and the serosa 
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of tile small intestines were found at autopsy to be "bright red” owing to innumer- 
able, densely scattered petechial hemorrhages. This finding is thought to be an 
unusual response of the capillaries to the streptococcal proteins. 



Fig. 3. A — femoral artery (proximal) ; B — arterial aneurysmal sac; C — infected 
thrombotic material ; D— femoral artery (distal) ; the probe lies in the femoral vein, and 
passes through the arteriovenous fistula between C and _D. Note: The arteriovenous aneu- 
rysm shown in figure 3 is distal to, and connected with the multiple arterial aneurysms 
seen in figure 2 by normal femoral artery, E in figure 2. 


Conclusions 

1. This is the fifth reported case of acquired arteriovenous aneurysm of the 
femoral artery and vein, complicated by subacute bacterial endocarditis of the aor- 
tic valve and by bacterial endarteritis of the fistula. 

2. The aortic valve was the seat of a “mechanical sclerosis” similar to that in 
hypertension, thus supplying the nidus for the endocarditis. 

3. Other findings of clinical interest are noted and discussed. 
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PAROXYSMAL VENTRICULAR TACHYCARDIA: REPORT OF 
A CASE SHOWING THE PHASES OP RECOVERY 
RECORDED BY ELECTROCARDIOGRAPH* 

By James A. Collins, Jr., M.D., Danville, Pennsylvania 

The uncommon finding of paroxysmal ventricular tachycardia with the phases 
of recovery recorded by electrocardiograph prompted this communication. The 
usual prognosis in such a case is quite grave, and since this patient recovered 
under therapy in spite of serious myocardial damage, it was thought worth while 
to report it. 

Case Report 

W. E., a white male, aged 64, was admitted to the hospital by ambulance. He had 
suffered from a severe attack of precordial pain two years previously. The pain 

* Received for publication August 6, 1945. 

From the Department of Medicine, Geisinger Jkicmorial Hospital, Danville, Penna. 
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radiated down the left arm and was accompanied by- dyspnea, weakness, and perspira- 
tion. Apparently, this was a coronary occlusion, although it was never proved. Fol- 
lowing his recovery, there was persistent angina pectoris on slight exertion, dyspnea, 
and weakness. The present illness began two days prior to admission. It was char- 
acterized by excruciating, vice-like chest pain, marked dyspnea, and weakness. A 
hypodermic given by his local physician relieved the pain, only to have it return again 
in a few hours. Ihe patient was then referred to the hospital for further treatment, 
the provisional diagnosis being acute coronary occlusion. 

The physical examination revealed an elderly male, critically ill. He was 
markedly dyspneic, orthopneic, and cyanotic. The temperature was 98°, respirations 
28 and blood pressure 82 mm. Hg systolic and 40 mm. diastolic. The cardiac rate 
was 200 to 250 at the apex and only 60 at the wrist. The mouth showed poor dental 
hygiene, and there was chronic infection of the pharynx. The veins of the neck and 



Fig. 1. Ventricular tachycardia, rate 196, taken on admission. 


chest were distended, and pulsations were quite prominent. The lungs were relatively 
clear. The heart was not enlarged, and the rhythm was considered regular. There 
were no audible murmurs. The liver was palpably enlarged and tender, and the 
abdomen was distended with gas. Peripheral vessels revealed a moderate degree of 
sclerosis. There was no peripheral edema. _ , , 

The urinalysis and blood count were both entirely normal, with 6350 leukocytes. 
The blood Wassermann reaction was negative. A portable electrocardiograph taken 
shortly after admission showed ventricular tachycardia (fipre 1). Treatment con- 
sisted of strict bed rest, intranasal oxygen, at first morphine, and later papaverine. 
Dieitan was administered intramuscularly for one dose, then digitalis was given daily, 
grains 1 %, for three additional days. Quinidine sulfate was started the day after 
admission, with a dose of 5 grains every two hours. This was increased to 15 grains 
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every two hours for five doses daily until a total of 210 grains had been administered 
within 80 hours. Digitalis was discontinued at this point. Throughout all this medi- 
cation, there was no appreciable change in cardiac rate or status. The day after 
discontinuing digitalis, while continuing quinidine, the pulse rate became quite slow, 
recorded as 60. An electrocardiographic tracing revealed complete heart block with 
an irregular ventricular beat, and also T and RT changes compatible with a recent 
coronary occlusion (figure 2). This was the sixth hospital day. On the seventh 
hospital day the cardiac rate was regular, no pulse deficit was present, and the electro- 
cardiograph indicated sinus rhythm, first degree heart block, and coronary occlusion 
t figure 3). Digitalis was given in place of quinidine, because neither quinidine sul- 
fate nor hydrochloride was available at the time the patient was admitted. 

The patient progressed through a normal convalescence for the next week in the 
hospital without any further cardiac diflicnity. He was discharged tlien to continue 
his convalescence at home. 



Fig. 4. Ventricular premature contractions. Rate 60, six months later. 


The patient returned for a foliow-up visit six months later. At this time, he had 
no serious complaints referable to the cardiovascular system. The examination of 
the heart showed an irregular rhythm, sounds of fair quality with no murmurs heard. 
An electrocardiogram at this time revealed ventricular premature contractions with 
considerable myocardial damage. The T-waves were compatible with an old myo- 
cardial infarction (figure 4). 


Summary 

A case of rapid ventricular tachycardia associated with recent coronary oc- 
clusion is reported. The rhythm progressed through ventricular tachycardia, 
complete heart block, first degree heart block, and normal sinus rhythm under 
treatment. The treatment consisted of heavy doses of quinidine sulfate, 15 grams 
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every two hours for 10 doses ; and later five grains three times a day after cessa- 
tion of the ventricular tachycardia. It is believed that digitalis is contraindicated 
and tended to maintain the tachycardia. It was after discontinuing digitalis 
that the effect of the quinidine was manifest. The tachycardia continued 
throughout eight days with no abatement, but ceased shortly after all digitalis 
was discontinued, while quinidine therapy was continued. 

Conclusions 

1. Quinidine sulfate is the drug of choice in the treatment of ventricular 
tachycardia. 

2. Digitalis is harmful and acts again.st the effect of the cpiinidinc sulfate in 
the treatment of this condition. 

3. Rather large doses of quinidine sulfate are tolerated, apparently without 
much difficulty. 


EDITORIAL 

BAL IN THU TREATMENT OF ARSENIC AND MERCURY POISONING 

The term BAL is a contraction for British Anti-Lewisite, a compound 
developed by Peters, Stocken, and Thompson ^ during the recent war as an 
antidote to the arsenical blister gases. The chemical name for BAL is 2,3- 
dimercaptopropanol. First intended for the local decontamination and treat- 
ment of the skin and eyes, this compound was subsequently found to be ef- 
fective in the systemic treatment of severe arsenic poisoning, not only after 
exposure to the arsenical blister gases but also when this occurs as a com- 
plication of arsenotherapy. More recent experimental and clinical observa- 
tions have demonstrated that BAL exerts an equally striking protective and 
therapeutic effect in mercury poisoning. 

In order to make available the research work which is the basis for the 
therapeutic use of BAL, a committee, consisting of representatives of the 
various groups which had participated in the BAL study, was appointed to 
plan and carry out publication of the experimental data. Under the chair- 
manship of Dr. Warfield T. Longcope, the committee decided that papers on 
the fundamental work on BAL be selected and divided into three groups: 
those dealing with biochemistry, those dealing with toxicology, and those 
dealing with clinical applications. The British Biochemical Journal,' the 
Journal of Pharmacology and Experimental Therapeutics,^ and the Journal 
of Clinical Investigation were considered to be especially suitable for pub- 
lishing the papers selected in the form of a symposium. 

There is now a convincing body of evidence that the toxic effects of 
arsenicals are referable primarily to the fact that they combine with — SH 
groups in the tissues and thus block one or more physiologic systems critical 
to the cellular economy. It was further shown that these toxic effects were 
not only prevented but could actually be reversed by -SH compounds. The 
implication that the toxic action of arsenicals is referable to the inactivation of 
-SH-containing enzyme proteins in living cells is clear. 

Simple dithiol compounds form relatively stable ring compounds with 
Lewisite and other trivalent arsenicals. Of the various dithiols tried out 
BAL, or 2,3-dimercaptopropanol, recommended itself particularly as a local 
decontaminant in combating the arsenical blister gases when applied to the 
skin or eyes in ointment form. The action of BAL is ascribed to the fact 
that, by reacting with arsenicals to form a stable ring compound, it can 
effectively compete for the arsenical with the thiol groups of tissue proteins. 

1 Peters, R. A., Stocken, L. A., and Thompson, R. H. S. : British Anti-Lewisite 
(BAL), Nature, 1945, clvi, 601. 

^Biochem. Jr., 1946, xl, 513—6 articles. 

3 Jr. Pharm. and Exper. Therap. (Supplement), 1946, Ixxxvii— 125 pages — 15 articles. 

■i Jr. Clin. Invest., 1946, xxx, 451—11 articles.^ 
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This competition involves two distinct processes : ( 1 ) combination with the 
toxic arsenical before it combines with tissues; (2) removal of arsenic from 
the tissues after it has already combined, with the formation of BAL-thio- 
arsenite from the tissue protein-thioarsenite and the release of the tissue thiol 
groups. 

BAL, administered topically, subcutaneously, intramuscularly, or intra- 
venously to animals, exerted both protective and therapeutic effects against 
local and systemic injury by toxic arsenicals. Toxic side-effects from ef- 
fective doses were not serious in the experimental animals ; hence it seemed 
safe to proceed with cautious trials of BAL therapy in patients with arseni- 
cal poisoning. 

Pharmacologic observations and toxicity studies on BAL in man revealed 
the following points of interest : Atopical application of BAL in the form of a 
5 per cent ointment is safe, although it may cause local irritation. Skin 
sensitization to BAL developed in only 19 per cent of the individuals tested 
when the ointment was applied to normal skin, but in 66 per cent when the 
ointment was applied to damaged (burned) skin. Parenteral administra- 
tion of up to 5 mg. per kilogram every four hours for four doses will produce 
no lasting damage in the average normal individual, although certain transi- 
tory toxic effects were noted in many instances. These toxic effects con- 
sisted of paresthesias, perspiration and a sense of warmth, pains in the limbs, 
jaws, abdomen, and head, lacrimation, blepharospasm, salivation, vomiting, 
unrest, apprehension, weakness, fatigue, tachycardia, and transitory hyper- 
tension. The minimal dose producing toxic effects lies between 3 and 5 mg. 
per kilogram. A 10 per cent solution of BAL in peanut oil and benzyl 
benzoate proved to be most satisfactory for intramuscular administration. 
In norrhal men and those exposed to minimal quantities of an arsenical smoke 
a single injection of BAL in dose of 3 to 5 mg. per kilogram was regularly 
followed by a significant increase in the rate of urinary arsenic excretion. 

Reports from both England and this country attest to the beneficial 
effects of both topical and parenteral administration of BAL in the treatment 
of arsenical dermatitis. Victims of intractable localized dermatitis caused 
by diphenylamine chlorarsine improved rapidly with the application of BAL 
ointment, which was, however, quite painful when applied to the inflamed 
skin. Since intramuscular injections were much less disturbing, this route of 
administration soon became the preferred method of treatment. Patients 
with exfoliative dermatitis from antisyphilitic arsenicals improved with either 
local or parenteral therapy. The duration of the dermatitis was distinctly 
shortened, although mild recurrences were frequent if treatment was not con- 
tinued for at least one week. With an average intramuscular dose of 300 
nig. per day, no serious constitutional reactions were encountered. The 
English workers report no significant change in the excretion of arsenic that 
could be attributed to BAL in their dermatitis patients, whereas the Ameri- 
can group found a consistent increase in arsenic excretion after BAL therapy 
of arsenical dermatitis, corresponding to the good clinical response of these 
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patients. No such regular improvement was evident, either clinically or in 
the excretion of arsenic, after BAL therapy in jaundiced patients with toxic 
hepatitis attributed to arsenical poisoning. 

Eagle in summarizing clinical experience with BAL reports that this 
compound has been used in more than 200 cases of various types of arsenic 
poisoning with results that indicate that the danger of some complications 
may be markedly reduced by its early administration in adequate dosage. 
He concludes that BAL must be given early in somewhat larger doses than 
were originally recommended. In the severe complications, a dose of 3 mg. 
per kilogram should be injected every four hours for the first two days,fol- 
lowed by a similar injection every six hours on the third day and twice daily 
thereafter for two days, or until complete recovery. In 88 cases of arsenical 
dermatitis, 51 being typical exfoliative dermatitis, definite improvement was 
noted in 80 per cent of the exfoliative cases within three days with complete 
recovery within an average of 13 days. In 55 patients with hemorrhagic 
encephalitis caused by intensive arsenotherapy, 40 of whom were either con- 
vulsing or comatose when BAL was given, recovery followed in 44 within 
one to seven days. Ten of 11 patients with arsenical agranulocytosis re- 
covered under BAL therapy ; increase in the total white blood cell count and 
an even more pronounced increase in polymorphonuclears was usually ap- 
parent within two days, and the white count approached normal within one 
week. On the other hand, BAL in the dosage used had no effect in three 
cases of aplastic anemia occurring as a complication of arsenotherapy. Al- 
though the clinical response of jaundiced patients to BAL was less dramatic, 
the symptomatic improvement in five of 14 cases was so prompt that it ap- 
peared to be due to the use of BAL. Of four patients who were erroneously 
given a massive overdose of mapharsen, the three who received prompt and 
adequate treatment recovered rapidly. 

Pertinent to the background of the study of the effects of BAL in mer- 
cury poisoning were the observations supporting the general hypothesis that 
other heavy metals besides arsenic are toxic to biological systems because of 
their reaction with SH groups of the protein moiety of cellular enzymes to 
form mercaptides. Mercury shares in this action and BAL has been shown 
to be capable of reactivating enzyme systems poisoned by mercury. In ex- 
' perimental animals BAL exerts a striking protective action from poisoning by 
bichloride of mercury given orally or intravenously. Remarkable protection 
was noted in dogs even if the administration of BAL was delayed for two to 
five hours after the oral administration of otherwise lethal doses of mercury. 

On the basis of the encouraging results noted in experimental animals, a 
clinical study of the effects of BAL in mercury poisoning was instituted by 
Longcope and his associates. Twenty-three patients suffering from bi- 
chloride of mercury poisoning were treated by intramuscular injections of 
BAL with only one death, although 15 of these patients had ingested sufficient 

‘ 5 Eagle, H. : The systemic treatment of arsenic poisoning with BAL (2,3-dimercaptopro- 

panol), Jr. Vener. Dis. Inform., 1946, xxvii, 114. 
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mercury to have been lethal in a high percentage, had no specific treatment 
been administered. A total of 450 to 750 mg. were injected during the first 
12 hours with a total dosage of 900 to 2870 mg. over the first three or four 
days. Considerable importance was attached to the prompt treatment by 
BAL in an initial injection of 300 mg., followed within the first 12 hours 
by two or three further injections of 150 mg. each. Toxic effects of BAL 
were observed in a few patients. Perhaps the most significant effects of 
treatment were the prompt relief of even the most alarming symptoms, when 
BAL in sufficient doses was administered within three to four hours after 
the bichloride of mercury had been swallowed, and the rapidity with which 
the patients made a complete recovery. In the only fatal case in the series, 
treatment could not be started until 13 hours after the ingestion of the poison. 
In the same paper the authors mention briefly 19 additional cases of bi- 
chloride poisoning treated with BAL with only one death, or a total of 42 
patients treated with only two deaths ! These figures speak for themselves in 
acclaiming the truly miraculous protective action of BAL in clinical mercury 
poisoning. 

So much for the remarkable antidotal action of BAL in the treatment of 
arsenical and mercurial poisoning. Experimental work suggests that this 
chemically simple dithiol may prove to be equally effective in the prevention 
or treatment of poisoning from other heavy metals. War is rightly regarded 
by civilized man as an unmitigated evil, but, if there is any consolation to be 
gained therefrom, it lies in the tremendous impetus given to scientific re- 
search, both medical and non-medical, by the war-time emergency such as 
resulted in the discovery of BAL. The many chemists, pharmacologists, and 
clinicians — ^far too numerous to mention all by name — who collaborated in 
this discovery and its important applications are surely to be congratulated on 
a good job well done. 


W. H. B. 



REVIEWS 

Ambulafory Proctoloc,y. By Alfred J. Cantor, M.D.; foreword by Beaumont S 
Cornell, M.D. 524 pages; 14.3 X 20.9 cm. Paul B. Hoeber, Inc., New York, 
N. Y. 1946. Price, $8.00. 

The author presents a valuable discussion of the diseases of the colon, rectum 
and anus. As indicated in the title, the book stresses ambulatory treatment. In the 
opinion of the reviewer many of the procedures recommended for office practice 
should not be attempted outside of a hospital except perhaps by an experienced proc- 
tological surgeon with exceptional equipment and assisting personnel in his office. 

T. R. A. 

The Modem Treatment of Diabetes McUitus. By William S. Collens, B.S., M.D., 
and Louis C. Boas, A.B., M.D. 514 pages; 15.5 X 23 cm. Charles C. Thomas, 
Springfield, Illinois. 1946. Price, $8.50. 

The authors present tlieir book as “a practical comprehensive guide for the general 
practitioners who treat diabetic patients” and it contains a great deal of information 
on dietary and insulin therapy of the disease. 

The diagnostic aspects of the disease are discussed briefly and the major portion 
of the book concerns itself with treatment. Diabetes mellitus is classified according 
to the severity of the disease, the nutritional status of the patient and the presence 
or absence of acidosis. Detailed descriptions of the diets to be employed for tlie 
various types of the disease with metliods of calculation and clock-like diagrams 
showing hours of feeding and insulin administration are clearly presented. The com- 
plications are discussed under their different headings and the discussion and illus- 
tration of degenerative disease of the peripheral arteries are well presented. Thirty- 
five pages are devoted to laboratory procedures and technics of insulin administration. 
Included with the book is a Collens Diet Calculator which is intended to simplify diet- 
writing. 

This book is a well organized presentation of the treatment of diabetes mellitus. 
It should prove a valuable guide to the many physicians who are faced with the multi- 
tude of problems that may arise in the treatment of this disease. 

J. Z. B. 

The Venereal Diseases. By James Marshall, M.B., B.S., M.R.C.S., L.R.C.D,, 
Major R.A.M.C., Command Venereologist to the Eastern Command and London 
District. 348 pages ; 14.5 X 22 cm. Macmillan & Co., London. 1946. Price, 
$4.50. 

The author has presented his subject in a manner which does not conform to the 
methods used in this country. The chapters on gonorrhea give only brief mention of 
the necessity for cultural proof of cure, and great stress is laid on the chemotherapy 
of the disease, but mention of the use of penicillin is omitted. This latter omission 
may be due to the fact that at the time that this book was written, penicillin did not 
enjoy the wide use that it does at the present time. No mention is made of the 
necessity for routine serologic tests for syphilis in the treatment of patients for 
gonorrhea. The description of the coutye of the disease in men, women, and female 
children is adequate. These chapters dealing with the treatment of syphilis are now 
outdated due to the almost universal use of penicillin. At the time this book was 
written evidently mapharsen was infrequently used in Great Britain, and the author 

990 



REVIEWS 


991 


speaks of it in disparaging terms. The subjects of chancroid, lymphogranuloma 
venereum, and granuloma inguinale are very briefly covered in six pages of the 
text. Unfortunately, this book cannot be recommended as a guide for students or * 
practitioners in the United States. 

H. M. R., Jr. 

The Medical Value of Psychoanalysis. By Franz Alexander, M.D. 278 pages; 

21 X 15 cm. W. W. Norton Co., Inc., New York. 1936. Price, $3.00. 

This book, by one of the leaders of psychoanalysis in this country, although pub- 
lished ten years ago, is still up-to-date and very timely. It will have especial appeal 
to tliose who are currently interested in psycho-somatic problems. It is written in 
clear, understandable language and the conclusions presented are well supported by 
careful studies. The content of the book concerns itself with the development, theory 
and implications of psychoanalysis. Extravagant claims are carefully avoided. The 
most Useful chapter describes how recent researches have improved our understanding 
and treatment of such conditions as : Duodenal ulcers, gastric neurosis, mucous colitis, 
chronic constipation, essential hj^pertension and other similar problems. Many stimu- 
lating suggestions are made regarding the problems that need to be further studied. 
The author also makes suggestions for improving the medical student’s understanding 
of psychogenic factors in disease. 

H. W. N. 

The Examination of Reflexes. A Simplification. By Robert Wartenberg, M.D. 

Foreword by Foster Kennedy, M.D. The Year Book Publishers, Inc., Chicago. 

1945. 222 pages; 18.5 X 12.5 cm. Price, $2.50. 

“Again and again in my teaching,” the author states, “I have been impressed by 
the confusion of the student as he struggles with the multitudinous reflexes and their 
chaotic nomenclature. These studies on reflexes were undertaken primarily with the 
idea of offering him a simple and comprehensive review of the reflexes in their re- 
lation to practical neurologic diagnosis. This entire study is based on and developed 
from a few fundamental theoretic postulations on the physiologic nature of the muscle 
stretch reflexes.” 

“The time of purely descriptive symptomatology is over,” the author says alt 
another point. “Modern neurology needs and wants more physiologic orientation. 
Every new observation in clinical neurology should be subjected to a strict physiologic 
interpretation.” 

These quotations sum up the purpose and the basis of the studies presented in 
this book. The author interprets the deep reflexes uniformly as muscle stretch reflexes. 
“The muscle reacts to . . . sudden stretching (through a sudden, brief concussion) 
with contraction, which constitutes what is called the deep, or tendon, reflex.” The 
author distinguishes from them such reflex phenomena as associated movements, 
postural reflexes, support reactions. “The contraction of a muscle on being stretched 
may exist in latent form and become distinct, or apparent at all, only when there is a 
functional or an organic increase in muscle tonus.” “. . . the appearance of some 
reflexes — usually latent — in the presence of a pyramidal lesion does not mean that the 
reflexes are new, but rather that they represent the pathologic exaggeration of normal 
reflexes which exist in latent form.” This applies to such pyramidal reflexes as the 
Rossolimo, Troemner, Mendel-Bechterew, etc. 

Many reflexes described in the literature, when considered on the basis, of physio- 
logical interpretation, are identical with one another, such as the Rossolimo reflex, 
tile Zhukovski-Kornilow, the Yoshimara reflex. They are one and the same reflex 
insofar as the same muscles are stimulated, even though by different methods. The 
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fact that one and the same reflex can be elicited from different points, was used by 
many investigators to claim that they had found a new reflex, which has led to great 
confusion in neurological nomenclature. “Since concussion of the muscle and its 
stretching constitute the true cause of the deep muscle reflex, the point from which 
this response may be achieved is not essential. It is irrelevant whether the concussion 
comes from the tendon, from the neighboring joints or from bone, or is obtained 
through a broad mass percussion of the muscle itself.” “If. in interpreting and nam- 
ing the refle-xes, one shifts the focus of attention from the point of elicitation to the 
muscle whose action is provoked, an essential simplification, a better physiologic 
understanding and a distinct didactic advantage result.” 

Wartenberg does away with the distinction of tendon, bone, periosteal, osteo- 
(jeriostcal, osteo-tendon, joint, fascial and aponeurotic reflexes, on the physiological 
basis that “the receptors of the ‘tendon and periosteal’ reflexes lie not in the tendon 
or in the periosteum but in the muscle itself.” “From a neurophysiologic standpoint 
the tendon is, so to speak, passive, dead tissue, and no .stimulation of the tendon can 
evoke any reflex action unless the muscle tissue is influenced through the tendon.” 
Likewise, “the periosteum is only the point of application of the stretch stimulus.” 
The same is true for joints, bones?, etc. “These structures serve only to transmit 
the stretch stimulus. The deep reflexes are physiologically muscle stretch reflexes.” 

From the muscle stretch, or deep, reflexes, Wartenberg distinguishes the super- 
ficial, or “skin” reflexes. The stimulus is applied to the skin, without directly in- 
volving the mass of the muscle. It is a skin-muscle reflex, not a direct, but an indirect 
muscle reflex. 

The bulk of the book consists in a detailed description of the various reflexes 
described in the literature, showing that many of them have different names only 
because described by several investigators, or because each method of elicitation of 
the reflex has been called a new reflex. The methods of elicitation and of reinforce- 
ment of reflexes are described, and their physiological as well as their clinical sig- 
nificance are discussed. 

It should be obvious that clarification and simplification are indeed achieved by 
this approach, and the bewildering multiplicity of reflexes is reduced to a few reflex 
entities. One may doubt whether the author with this presentation achieves the goal 
of offering the student a really simple review of the reflexes in their relation to neuro- 
logical diagnosis. For a review to be simple and readily understood by the medical 
student, the author perhaps deals too extensively with the conflicting claims of the 
various authors. Possibly the task of sifting the superabundant material made this 
unavoidable. 

As an attempt to simplify and clarify neurological diagnostic procedures, and to 
explain their physiological and clinical significance, the book is of great practical and 
theoretical value. It contains a comprehensive bibliography (465 numbers), a sub- 
ject and an author index. 
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BOOKS RECEIVED 


Books received during October are acknowledged in the following section. As 
far as practicable, those of special intere.st will be selected for review later, but it is 
not possible to discuss all of them. 


Harvey Cnshmg. A Biography. By John F. Fulton. 754 pages; 24.5x16 cm 
1946. Charles C. Thomas, Springfield. Price, $5.00. 


The Diagnosis and Treatment of Bronchial Asthma. By Leslie N. 
Foreword by Warfield T. Longcope, M.D. 334 pages; 24 X 16 cm. 
Hams and Wilkins Company, Baltimore. Price, $5.00. 


Gay, 

1946. 


M.D. 

Wil- 
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Leprosy. Third Edition. By Sir Leonard Rogers, jM.D., F.R.C.P., and Ernest 
Muir, M.D., F.R.C.S. 280 pages; 22 x 14.5 cm. 1946. Williams and Wilkins 
Company, Baltimore. Price, $7.00. 

Trcpoiicinatosis. By Ellis H. Hudson, M.D. Edited by Henry A. Christian, 
F.A.C.P., F.R.C.P.' 122 pages; 24x16 cm. 1946. Oxford University Press, 
New York. Price, $2.50. 

Manual of Applied Nutrition. Second Edition. Compiled by Helen Baughman, 
Kathleen M. Lewis and Eloise R. Trescher. 103 pages; 19 X 13 cm. 1946. 
The Johns Hopkins Hospital, Baltimore. Price, $1.50. 

Medical U.'ics of Soap. A Symposium. By various authors. 195 pages; 23.5 X 15.5 
cm. 1946. J. B. Lippincott Company, Philadelphia. Price, $3.00. 

Las Neuniopatias Accitosas. Estudio Clinico y Experimental. By various authors. 
Edited by El Ateneo. 128 pages; 27.5 X 18.5 cm. Libreria y Editorial “El 
Ateneo,” Buenos Aires. 

Victory Over Pain. A History of Anesthesia. By Victor Robinson, M.D. 338 
pages; 22x15 cm. 1946. Henry Schuman, New York. Price, $4.00. 

The Chest. A Handbook of Roentgen Diagnosis. By Leo G. Rigler, M.D. 352 
pages; 21 X 14 cm. 1946. Year Book Publishers, Inc., Chicago. Price, $6.50. 

Hygiene. Fourth Edition. By Florence L. Meredith, B.Sc., M.D. 837 pages; 
24 X 16.5 cm. 1946. The Blakiston Company, Philadelphia. Price, $4.00. 

Mongolism and Cretinism. By Clemens E. Benda, M.D. 310 pages; 24 X 15.5 cm. 
1946. Grune and Stratton, New York. Price, $6.50. 

Essentials of Medicine. Fifteenth Edition. By Charles Phillips Emerson, Jr., 
M.D., and Jane Elizabeth Taylor, R.N., B.S., M.Ed. 688 pages; 21 X 14 cm. 
1946. J. B. Lippincott Company, Philadelphia. Price, $3.50. 

A Textbook of Clinical Neurology. Second Edition, Revised. By J. M. Nielsen, 
AI.D., F.A.C.P. 699 pages; 26x18.5 cm. 1946. Paul B., Hoeber, Inc., New 
York. Price, $7.50. 



COLLEGE NEWS NOTES 

Life Members 

The College takes pleasure in announcing that the following Fellows have become 
Life Alembers of the College: 

Dr. Henry M. Mose.s, Brooklyn, N. Y., October 23, 1946 
Dr. Henry L. C. Wej'ler. Providence, R. I., November 4, 1946 
Dr. W. E. G. Lancaster, Fargo, N. D., November 14, 1946 


Dr. William G. Leaman, Jr., F.A.C.P., Philadelphia, has presented to the College 
Library of Publications by Members a copy of "Management of Common Cardiac 
Conditions, published by J. B. Lippincotl Co. Edited by Dr. Leaman, the book con- 
tains selected presentations from the A.C.P. postgraduate course in Cardiology which 
was given in Philadelphia in the spring of 1946 under Dr. Leaman's direction. 


American Board of Internal Medicine Examinations 

The American Board of Internal Medicine has announced that oral examinations 
will be held at Chicago, February 12, 13, and 14, 1947 (closing date, January 1, 1947) ; 
at Chicago, April 24, 25, and 26, 1947 (closing date, February 15, 1947) ; and at 
Philadelphia, June 5, 6, and 7, 1947 (closing date, April 1, 1947). The written ex- 
amination will be given by the Board on March 17, 1947, instead of February 17 as 
had been announced earlier. 


Dr. Philip Levine, F.A.C.P., Raritan, N. J., Dr. Alexander S. Wiener, F.A.C.P., 
BrookI}'n, N. Y., and the Army Epidemiological Board, of which Dr. Francis G. Blake, 
F.A.C.P., New Haven, Conn., has been chairman, received Lasker Awards at the 
recent meetings of the American Public Health Association. The awards are made 
for distinguished research on problems affecting the public health. 


A.C.P. Research Fellowships 

The first of the College’s Research Fellowships for the year 1947-48 has been 
awarded by the Committee on Fellowships and Awards, Dr. Reginald Fitz, F.A.C.P., 
chairman, and the Board of Regents to Dr. Tom Fite Paine, Jr., Aberdeen, Miss. 
The fellowship will enable Dr. Paine to continue studies of infectious diseases, with 
especial reference to chemotherapy and the use of antibiotics, in which he is presently 
engaged under the supervision of Dr. Maxwell Finland, F. A.C.P., at the Thorndike 
Memorial Laboratory of the Boston City Hospital. 

Following completion of his medical course at Vanderbilt University in 1942, 
Dr. Paine interned at the Strong Memorial Hospital, Rochester, N. Y. During his 
subsequent service in the A.U.S., Dr. Paine received an assignment to Camp Detrick, 
and there participated in clinical and laboratory studies of infectious diseases. 

A limited number of additional research fellowships will be awarded, to begin, in 
most cases, July 1? 1947, and to continue in effect for one year. Their purpose is to 
provide an opportunity for research training in the basic medical sciences or in the 
application of these sciences to clinical investigation for physicians who are^ in the 
early stages of their preparation for teaching and investigative careers in internal 
medicine and allied fields. The stipends vary from $1800 to $3000 for the year, ac- 
cording to the applicants’ needs. Application forms may be had on request to The 
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American College of Physicians, 4200 Pine St., Philadelphia 4, Pa. Awards will be 
made on or about January 1, 1947; applications should be submitted as early as is 
possible. 


A.C.P. Regional Meeting, Memphis 

A Regional Meeting of the College for Arkansas, Louisiana, Mississippi, Ten- 
nessee and Texas was held at Memphis, November 22, through the cooperation of 
Governors Oliver C. Melson, Edgar Hull, John Archer, William C. Chaney and M. 
D. Levy. A feature of the meeting was the dinner in honor of Dr. Hugh J. Morgan, 
President-Elect of the College. 

The scientific program was as follows: 

1. Coronary Artery Disease, 

William D. Stroud, M.D., F.A.C.P., Philadelphia. 

2. Clinical Pathologic Conference, 

Conley H. Sanford, M.D., F.A.C.P., William C. Colbert, M.D., F.A.C.P., 
and Douglas H. Sprunt, M.D., F.A.C.P., Memphis. 

3. New Knowledge in the Treatment of Malaria, 

H. Packer, M.D., Memphis. 

4. Treatment of Intractable Peptic Ulcer, 

Walter L. Palmer, M.D., F.A.C.P., Chicago. 

5. Hypertension, 

Hugh J. Morgan, M.D., F.A.C.P., Nashville. 


Dr. Leonard G. Rowntree, F.A.C.P., Philadelphia, Pa., and Miami, Fla., has been 
presented with the Medal for Merit. The citation reads, in part: ''as chief of the 
medical division of the Selective Service System from Dec. 18, 1940 to June 16, 1945 
(he) anticipated, met and solved, with never failing diligence and professional pro- 
ficiency, the ever changing medical problems which arose in the administration of the 
Selective Service System. . . . He merits the gratitude of the nation for his immense 
contributions to the mobilization of its manpower.” 


Dr. Lucian A. Smith, F.A.C.P., Rochester, Minn., is the recipient of the Bronze 
Star for his development of “a method for early diagnosis and effective therapy 
of various t 5 'pes of dysenteries.” Dr. Smith’s cited achievements were accomplished 
v/hile he was on duty in the Medical Corps, A.U.S., in New Guinea in 1944-45. 


In recognition of the forty years of distinguished service which Dr. Berthold S. 
Poliak, F.A.C.P., Jersey City, N. J., has rendered as Medical Director of the Hudson 
County Tuberculosis Hospital and Sanatorium, the county’s Board of Chosen Free- 
holders took action on October 10, 1946, to change the name of the hospital to The 
Berthold S. Poliak Hospital for Chest Diseases. 


American Trudeau Society Course 

A postgraduate course ih Thoracic Diseases will be given at the University of 
Wisconsin Medical School, Madison, March 3-8, 1947, under the sponsorship of The 
American Trudeau Society. The registration is limited to thirty qualified physicians • 
priority will be given to residents of raidwestern states. The fee is $50. A pros- 
pectus of the course and application forms may be secured from Cameron St. C. 
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Guild, M.D., Executive Secretary, The American Trudeau Society, 1790 Broadway 
New York 19, N. Y. 


A course in Electrocardiographic Interpretation for graduate physicmis will be 
given at the Michael Reese Hospital Postgraduate School by Dr. Louis N. Katz, Di- 
rector of Cardiovascular Research. The class will meet each Wednesday from 7:00 
to 9 : 00 p.m., for twelve weeks, beginning February 12. 

Further information and a copy of the lecture schedule may be obtained upon 
application to the Office of the Dean, Michael Reese Hospital Postgraduate School. 


Retirements from Service 

Since the last publication of this journal, the following members of the College 
have been reported retired or on terminal leave (to November 12. 1946 inclusive)., 

Francis J. Braccland, Chicago, 111. (Capt., MC, USNR) 

Joseph E. BracklcN', Boston, Mass. (Major, MC, AUS) 

Joseph L. Campbell, Ulster, Pa. (Lt. Col., MC, AUS) 

George D. Chunn, Sarasota, Fla. (Col., MC, USA) 

Joseph H. Delaney, Columbia, Mo. (Major, MC, AUS) 

Frank S. Dietrich, Portland, Ore. (Lt. Col., MC, AUS) 

Mackinnon Ellis, Bryn Mawr, Pa. (Comdr., i\IC, USNR) 

Waldo B. Farnum, New York, N. Y. (Col., MC, AUS) 

Ralph M. Fellows, Milwaukee, Wis. (Lt. Comdr., MC, USNR) 

Kenneth G. Gould, Tampa, Fla. (Col.. MC, USA) 

Marshall W. Graham, Washington, Pa. (Lt. Comdr., MC. USNR) 

Milton E. Hubbard, Los Angeles, Calif. (Col., MC, AUS) 

Saul Jarcho, New York, N. Y. (Lt. Col., MC, AUS) 

Emory H. Main, Philippi, W. Va. (Capt., DIC, AUS) 

Hugo Mella, Washington, D. C. (Col., MC, AUS) 

Frank L. Price, Youngstown, Ohio (Lt. Comdr., USPHS) 

Norman Reider, Los Angeles, Calif. (Major, MC, AUS) 

Lee Rice, San Antonio, Tex. (Col., MC, AUS) 

Paul Richmond, Jr., Worcester, Mass. (Capt., MC, USN) 

Joseph H. Shaffer, Detroit, Mich. (Lt. Col., MC, AUS) 

Ralph K. Shields, Bethlehem, Pa. (Major, MC, AUS) 

Oliver C. Wenger, Washington, D. C. (Sr. Surgeon, USPHS) 

Edward C. White, Alexandria, Va. (Rear Admiral, MC, USN) 


Americ.\n College of Physicians Postgraduate Courses. 

No other activity of tlie American College of Physicians has met with greater 
enthusiastic support than that of its postgraduate courses. The demand greatly ex- 
ceeds available facilities. These courses are looked upon as superior to anj’- other 
work of the kind available in this country, and other groups have started to imitate 
our work. During 1946 the College organized twePty-three separate and distinct 
courses, ten during the Spring and thirteen during the autumn, with a registration in 
excess of 1200 physicians, chiefly Fellows and Associates of the College. 

Many of the courses were oversubscribed. 

The Spring, 1947 Schedule 

The following list of courses are scheduled during the winter and spring of 1947 
The Postgraduate Bulletin will be published on or about January 1, 1947, and will be 
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distributed to all Fellows and Associates of the College and to such otlier physicians 
as have requested that their names be placed on the mailing list. Reservations may 
be made in advance by communicating with E. R. Loveland, Executive Secretary, 
American College of Physicians, 4200 Pine St., Philadelphia, 4, Pa. 

Growth, Isotopes, .\nd Tumor Formation. 

The Lankenau Hospital Research Institute and The Institute for Cancer 
Research, Philadelphia, Pa. 

Stanley P. Reimann, M.D., F.A.C.P., Director. 

February 3-8, 1947. 

Fee: A.C.P. Members, $40.00; Non-Members, $80.00. 

Cardiovascular Disease. 

■University of Southern California, Los Angeles, Calif. 

George C. Griffith, M.D., F.A.C.P., Director. 

February 3-7, 1947. 

Fee: A.C.P. Members, $20.00; Non-Members, $40.00. 

Arthritis and Allied Conditions. 

Mayo Foundation, University of ^Minnesota, Rochester, Alinn. 

Philip S. Hench, M.D., F.A.C.P.. Director. 

One week — March 24-29, 1947. 

Fee: A.C.P. ^Members, $20.00; Non-Members, $40.00. 

Peripheral Vascular Disease. 

Mayo Foundation, University of Minnesota, Rochester, Minn. 

Edgar V. Allen, M.D., F.A.C.P., Director. 

One week — March 17-22, 1947. 

Fee; A.C.P. Members, $20.00; Non-AIembers, $40.00. 

Cardiovascular Disease. 

Emory University School of Medicine, Atlanta, Ga. 

Bruce Logue, M.D., F.A.C.P., Director. 

A'larch 31-April 5, 1947. 

Fee; A.C.P. Alembers, $20.00; Non-Members, $40.00. 

Internal Medicine. 

University of Alichigan Aledical School, Ann Arbor, Mich. 

Cyrus C. Strugis, AI.D., F.A.C.P., Director. 

April 7-19, 1947. 

Fee : A.C.P. Alembers, $40.00 ; Non-AIembers, $80.00. 

Cardiovascular Disease. 

Northwestern University Aledical School. Chicago, 111, 

J. Roscoe A'liller, M.D., F.A.C.P., Director. 

April 21-26, 1947. 

Fee: A.C.P. Members, $20.00; Non-Members, $40.00. 

Cardiovascular Disease. 

Philadelphia General Hospital. 

Francis C. Wood. A'l.D., F.A.C.P., and Calvin F. Kav, Af.D Directors 
One week— Alay 12-17, 1947. 

. Fee; A.C.P. Alembers, $20.00; Non-AIembers, $40.00. 
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Internal AIedicinl, with Hmphasis Upon Nutrition and ^Ietabolism. 
University of Cincinnati College of Medicine, Cincinnati, Ohio. 

Marion A. Blankenhorn, M.D., F.A.C.P., Director. 

May 26-June 7, 1947. 

Fee; A.C.P. IMembers, $40.00; Non-Members, $80.00. 

28th Annual Session, A.C.P. 

Chicago, III. (Headquarters; Palmer House). 

David P. Barr, iM.D., F.A.C.P., President. 

LeRoy H. Sloan, M.D., F.A.C.P., General Chairman. 

April 28-May 2, 1947. 

Fee: A.C.P. Members, free; Non-Members, $15.00. 


Detailed Outline 

Course No. 1 — Growth, Isotopes, and Tumor Formation 
{February SS, 1947) 

The La)ikcuau. Hospital Research Institute and The Institute for Cancer Research 

Philadelphia, Pa. ^ 

Stanley P. Reimann, M.D., F.A.C.P., Director 
(Minimal Registration. 15; Maximal Registration, 30) ^ 

Fees: A.C.P. Members, $40.00 
Non-Members, $80.00 

Officers of Instruction 

Oscar V. Batson, M.D., Professor of Anatomy, University of Pennsylvania Graduate 
School of Medicine. 

Philip D. Bonnet, M.D., Director, The Lankenau Hospital. 

Edward L. Bortz, M.D., F.A.C.P., Chief of Medical Service B, The Lankenau 
Hospital. 

Robert Briggs, Ph.D., Department of Experimental Embryology, The Lankenau 
Hospital Research Institute. 

Charles L. Brown, M.D., F.A.C.P., Dean, Hahnemann Medical College and Hospital of 
Philadelphia. 

Clark E. Brown, M.D., Pathologist, The Lankenau Hospital. 

Hugh J. Creech, Ph.D., Immuno-Chemist, Department of Immunity, The Lankenau 
Hospital Research Institute. 

Lawrence Curtis, M.D., Associate Professor of Oral Surgery, University of Pennsyl- 

' vania Graduate School of Medicine. 

Earl A. Daugherty, M.D., F.A.C.P., Assistant Physician, The Lankenau Hospital. 

J. Montgomery Deaver, M.D., F.A.C.S., Chief of Surgical Service A, The Lankenau 
Hospital. 
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Irene C. Diller, Ph.D., Cj-tologist, Department of Cj'tology, The Lankenau Hospital 
Research Institute. 

Gilson Colby Engel, M.D., F.A.C.S., Chief of Surgical Service B, The Lankenau 
Hospital. 

Elizabeth U. Green, Ph.D., Experimental Embryologist, The Lankenau Hospital Re- 
search Institute. 

i^Iarj' A. Hamilton, Ph.D., Immuno-Chemist, The Lankenau Hospital Research In- 
stitute. 

Fred L. Hartmann, M.D., Chief of ISIedical Service A, The Lankenau Hospital. 

Theodore S. Hauschka, Pii.D., ]\Iicro-Biologist, The Lankenau Hospital Research 
Institute. ^ 

John Kidd, M.D., Professor of Pathologj', Cornell University Medical College, New 
York, N. Y. 

Theodore F. Lavine, Ph.D., Organic Chemist, The Lankenau Hospital Research 
Institute. 

William G. Leaman, Jr., IM.D., F.A.C.P., Professor of Aledicine, Woman’s Medical 
College of Pennsylvania. 

Warren H. Lewis, M.D., Wistar Institute of Anatomy, Philadelphia, Pa. 

L. G. Livingston, Ph.D., Assistant Professor of Botany, Swarthmore College; Plant 
Physiologist, The Lankenau Hospital Research Institute. 

Hans May, M.D., Assistant, Surgical Service B, The Lankenau Hospital; Assistant 
Professor of Surgical Pathology, University of Pennsylvania Graduate School of 
Medicine. 

Jane R. McConnell, Ph.D., General Physiologist, The Lankenau Hospital Research 
Institute. 

Grace Medes, Ph.D., Physiological Chemist, In Charge of Isotope Research, The 
Lankenau Hospital Research Institute. 

Valy Menkin, M.D., Professor of Experimental Pathology, Temple University School 
of Medicine. 

Malcolm W. Miller, M.D., F.A.C.P., Assistant Physician, The Lankenau Hospital. 

Francis Ashley Montagu, M.D., Fellow of The Royal Anthropological Society of 
Italy ; Staff Member, The American Museum of Natural History. 

Jesse T. Nicholson, M.D., F.A.C.S., Professor of -Orthopedic Surgery, University of 
Pennsylvania Graduate School of Medicine. 

Jane Oppenheimer, Ph.D., Assistant Professor of Biology, Bryn Mawr College. 

Henry F. Page, Jr., M.D., F.A.C.P., Assistant Physician, The Lankenau Hospital. 

Daniel B. Pierson, Jr., M.D., F.A.C.P., Assistant Physician, The Lankenau Hospital. 

Allen Reid, Ph.D., Physical Chemist in Charge of Construction C-13 Plant, Sun Oil 
Company, Marcus Hook, Pa. 

Hobart A. Reimann, M.D., F.A.C.P., Professor of Medicine, Jefferson Medical Col- 
lege of Philadelphia. 

Stanley P. Reimann, M.D., F.A.C.P., Director, The Lankenau Hospital Research 
Institute and the Institute of Cancer Research; Associate Professor of Surgical 
Pathology, University of Pennsylvania Graduate School of Medicine; Professor 
of Oncology, Hahnemann Medical College and Hospital of Philadelphia; Chair- 
man, Cancer Commission, Pennsylvania State Medical Society. 

Jack Schultz, Ph.D., Department of Genetics, The Lankenau Hospital Research 
Institute. 

R. R. Spencer, M.D., National Cancer Institute, Bethesda; Md, 

Gerrit Toennies, Ph.D., Organic Chemist, The Lankenau Hospital Research Institute. 

Charles A. W. Uhle, M.D., Urologist, The Lankenau Hospital. 
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Sidney Weinhouse, Ph.D., Organic Chemist, Houdry Process Corporation, Marcus 
Hook, Pa. 

Philip R. White, Ph.D., Department of General Physiology, The Lankenau Hospital 
Research Institute. 


General Statement 

An advanced course designed to present the basic problems of growth and their 
application to various practical problems in medicine, such as phj'sique, constitution, 
wound healing, regeneration, inflammation, congenital anomalies, and tumor forma-, 
tion. In this course medicine will be regarded as a branch of biology. 

Beginning tliis subject, the basic factors will be presented by biologists and others 
in the fundamental field. The practical applications will then be considered and 
emphasized together with the problems presented in clinical practice. 

The introduction of isotopes as tracers in studies of intermediary metabolism has 
been revolutionary. As in many otlier fields, isotopes as tracers have contributed 
knowledge to tlie growth problem. A whole day session will be devoted to isotopes — 
how they are used as tracers, w’hat teams must be organized for their proper use, and 
the instruments for their measurement. 

In the morning physicists will present the highlights of newer knowledge of the 
atom; biochemists will present results in special fields thus far opened. In the after- 
noon, a special trip has been arranged to the Houdry Process Corporation and the 
Sun Oil Company plants in Marcus Hook, a few miles south of Philadelphia. At 
these plants the apparatus for the preparation of stable isotope.^ and the instruments 
for measuring them, as well as radioactive isotopes, will be inspected and demon- 
strated. 

A morning session will be devoted to the biological problems of cancer. They 
will be discussed in a session devoted to this subject with a final paper on “Survival 
Time” by R. R. Spencer, M.D., of the National Cancer Institute. Finally, specific 
tumors will be presented and methods of diagnosis, treatment, and general manage- 
ment will be stressed. 

Morning Meetings : The Lankenau Hospital Nurses Training School Auditorium 

22nd St. & Girard Ave. 

Afternoon Meetings : The Laboratory of The Lankenau Hospital Research Institute 

Outline of Course 


Monday, February 3. 

Presiding: Dr. Bortz. 

Growth is cyclical and is compounded of numerous separable processes each with 
its own set of starting, stimulating, regulating, inhibiting factors. 

Differential growth— the various types of human beings determined by both 
heredity and environment. Classification of types, their strengths and weaknesses. 
The establishment of growth patterns in early life as a basis for normal develop- 

The human constitution and its various patterns as related to particular disease 
states will be discussed. 

A.M. Session. 

9:00 Greetings and Introductory Remarks. ■ . 

Officials of’ Hospital, Institute and The American College of Physicians. 
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9:30 Cycles of Growth. 

Dr. Stanley P. Reimann. 

10:00 The Varieties of Man and the Problems of Growth. 

Dr. Montagu. 

10 : 30 Normal and Pathologic Growth Patterns. 

Dr. Batson. 

11:15 Constitution and Disease. 

Dr. Hobart A. Reimann. 

12:30 Lunchkon with members of Research and Hospital Staff. 

P.M. Session 

2:00 Demonstrations and Conferences: (See descriptions) 1, 2 , 3, 4 , 5, 6, 7, 8, 9, 10. 
5: 30 Cocktails — Lilirary of The Research Institute. 


Demonstrations and Conferences 

Three afternoons will be devoted to demonstrations and conferences. The stu- 
dents will be divided into small units, and each group will be assigned to a particular 
demonstration. The following problems will be taken up : 

1. Special nutritional requirements for growth. 

Dr. Bonnet. Significance of .sulfur linkages, the methyl group. In- 
testinal and liver factors involved. 

2. Cancer and protozoa. 

Dr. Hauschka and Group. Experiments with trypanosomes and their 
products in mouse tumors. Specific tissue inhibitors such as hex- 
enolactone. 

3. The use of tissue cultures as a means of solving problem of growth. 

Dr. McConnell and Group. Attempts to devise chemically known culture 
media. The effects of bacterial polysaccharide, emetin, hexenolactone 
and other substances on cell Adability. 

4. Proteins in cancer. 

Drs. Toennies, Lavine and Group. Possibilities of differentiation from 
jjroteins in normal tissue. Properties of the amino acids and methods 
for their chemical and bio-assay. Newer findings in amino acid link- 
ages and transmutations. 

5. Immunity to carcinogens and to cancer itself. 

Drs. Creech and Hamilton. The production of antisera and anti- 
antisera to the bacterial polysaccharide used in treatment of human 
sarcoma. Why antisera are necessary. 

6. Cultures of both normal and cancerous plant tissues. 

Dr. White and Group. A discussion of the usefulness in helping to 
solve problems in animal growth. What is learned from cancerous 
plant tissues in relation to abnormal human growths. 

7. The control of differentiation as a prerequisite to a fundamental knowledge of 

the physiology of the cancer cell. 

Drs. Briggs, Green and Group. Tumors in tadpoles. Nuclear trans- 
plantations. Production of rhabdomyosarcomas in mice. Possible 
viral etiology. 

8. Methods for studying human chromosomes. 

Dr. Schultz and Group. Chromosomes and genes. Their study by 
cytological, genetic, and chemical metliods. The beginnings of a map 
of human chromosomes. The apparatus and technic of microchemical 
studies of enzyme activity. 
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9. Isotopes in metabolic studies. 

Dr. Medes and Group. Methods of testing in whole animals, organs, 
tissue slices, tissue brei. What to look forward to when Isotopes 
become available in quantity for human study. How to organize a 
“Team” for this work. 

10. The effect of B. prodigiosis polysaccharide and other agents on tumorous 
growths. 

Dr. Diller and Group. The -effect on mouse and human tumors. The 
hemorrhage and necrosis. The synergistic effect of x-rays and poly- 
saccharide. The use of adrenal cortical extract witli and without 
polysaccharide. The cytological details of cells in mitosis being 
destroyed. 

Tuesday, February 4. 

Presiding: Dr. Pierson. 

Wound healing is compounded of proliferation, differentiation and organization 
of cells into tissues. Cell movements singly and en masse are necessary. The factors, 
local and general, stimulating and inhibiting these processes. 

Inflammation and repair — Newer findings in capillary participation, fluid ex- 
change, lymphatic drainage and their effect on repair. 

Convalescence and regeneration — Factors which accelerate or impede con- 
valescence and regeneration. 

Transplantation of tissues, of organs, homoplastic, heteroplastic. Factors in- 
fluencing. Transplantation of tumors. Their significance and value as test objects. 

Reconstructive surgery — Principles; Illustrated by examples from various parts 
of the body. 

A.M. Session. 

9:30 Wound Healing and Its Cellular Physiolog}-. 

Dr. Lewis. 

10:00 Inflammation and Repair. 

Dr. Menkin. 

10:30 Convalescence and Regeneration. 

Dr. Charles L. Brown. 

11:00 The Biological Background of Transplantation. 

Dr. Briggs. 

11:30 Applications of Wound Healing and Transplantation to Reconstructive 

Surgery. 

Dr. May. 

Luncheon 

P.M. Session 

2 ; 00 Demonstrations. 

3 : 00-5 : 00 Discussion of Demonstrations. 

Wednesday, February 5. 

Presiding: Dr. Miller. 

Until recently growth anomalies were described anatomically. In modern in- 
vestigations physiological and chemical explanations have been added. For example, 
Spemann’s organizer phenomena. Chemical substances as too much calcium may 
cause anomalies. Infections such as German measles may lead to anomalies. ^ Trans- 
plantation experiments have clarified genic and environmental factors to a considerable 
degree. The three germ layers are no longer valid. Human beings have regulatory 
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eggs as demonstrated among others by the Dionne quintuplets which are from one 
ovum, etc. 

Head and neck — Hare lip, cleft palate, strabismus, ectopic salivary glands, thyroid, 
branchiogenic cysts and solid tumors, thyrohyoid ducts, etc., etc. 

Cardiac anomalies — Some are compatible with long life, others with shortened 
life, some die at birth or before. The hereditary background. Certain operative 
procedures can be done as e.g., patent ductus arteriosus. 

Urogenital — Horse shoe kidneys, double ureters, extrophia of bladder, undescended 
testes, .etc. Diagnosis and treatment. 

Extremities — Club feet, dislocation liip, sliort arm, etc. 


A.!M. Session 


9:30 

10:30 

11:00 

11:30 

12:00 M. 


Physiological Causes of Growth Anomalies. 

Dr. Oppenheimer. 

Growth Anomalies of the Head and Neck; Their Diagnosis and Treat- 
ment. 

Dr. Curtis. • 

Cardiac Anomalies and Life Expectancy. 

Dr. Leaman. 

Growth Anomalies of the Urogenital System; Their Diagnosis and 
Treatment. 

Dr. Uhle. 

Growth Anomalies of die Extremities and Their Correction. 

Dr. Nicholson. 

Luncheon 


P.M. Session 

2 : 00 Demonstrations. 

3:30-5:00 Discussion of Demonstration Material. 


Thursday, February 6. 


Presiding: Dr, Daugherty. 


Theory of isotopes — Present day conception of the structure of the atom. The 
transmutability of elements. Radioactive and stable isotopes. Choice for various 
problems. 

Methods of separation and analysis — The thermaldiffusion and chemical methods 
of separation of stable isotopes. Methods of making radioactive isotopes. The mass 
spectrograph and the Geiger-Muller Counter. 

Biological production — Methods of making by biological means the necessary 
compounds containing isotopes, for human and animal work. 

Fat metabolism — The use of heavy carbon for the study of fat metabolism. How 
fats are metabolized. 


A.M. Session. 


9:30 
10:00 
11:00 
12:00 M. 


Theory of Isotopes. 

Dr. Weinhouse. 

The Preparation and Analysis of Isotopes. 

Dr. Reid. 

The Biological Production of Compounds, 

Dr. Livingston. 

Studies in Fat Metabolism with Isotope Tracer. 

Dr. Medes. 

Luncheon 



1004 


COLLEGE NEWS NOTES 


Afternoon ; Visit to Houdry Process Corporation’s Laboratory and Sun Oil Company 
Plant, Marcus Hook, Pa., to inspect apparatus for separating heavy carbon 
and instruments for measuring quantitatively both stable and radioactive 
isotopes. They are; 

Thermal Diffusion Plants 
Chemical Separation Plants 
Alass Spectrograph 
Geiger-Muller Counter.s. 


Priday, February 7. 


Presiding: Dr. Page. 

Differentiation — The most important process leading to the different kinds of cells, 
tissues and organs; species specificity. Deviation of differentiation leads to tumors, 
benign and malignant, as well as to all other kinds of growth aberrations. 

Chemical factors — The carcinogens. Immunity to conjugated products. 

Genetic factors — ^I'he relation of cellular and organism inheritance to the predis- 
position to cancer. 

Viruses and virus-like agents — Relation to special tumors and tbeir relationship 
to tumor formations. 

A discussion of “Survival Time’’ of lower species and the significance to human 
observations. 

A.M. Session. 

9 : 30 The Biology of Tu.mor Formation. 

The Problem of Cellular and Tissue Differentiation. 

Dr. White. 

Chemical Factors. 

Dr. Creech. 

Genetic Factors. 

Dr. Schultz. 

Viruses and Virus-like Agents. 

Dr. Kidd. 

Studies of Survival. 

Dr. Spencer. 


Regional Meeting, American College of Physicians 


P.M. 

1 ; 00 Luncheon Buffet — Headquarters of the College, 4200 Pine St., Philadelphia, 
Pa. 

2:30 Scientific Program. 

Ballroom, Warwick Hotel, I7tb & Sansom Sts. 

6 ; 00 Reception. 

Mezzanine, Warwick Hotel. 

6 ; 45 Dinner. 

Mirror Room, Warwick Hotel. 

After Dinner Program. 

Edward L. Bortz, M.D., F.A.C.P., Toastmaster. 

Introduction of Distinguished Guests. 

Music by the Orpheus Club Male Octette. 
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Saiurday, February 8. 

Presiding: Dr. Bonnet. 

A.M. Session. 

9:30 Cancer of the Stomach. 

Dr. Engel. 

10:00 Cancer of the Colon. 

Dr. Deaver. 

10 : 30 The Leukemias. 

Dr. Hartmann. 

11:00 Peculiarities of Fibrosarcoma. 

Dr. Clark E. Brown. 

11:30 General Summary. 

Dr. Reimann. 
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OBITUARIES 

DR. JAMES DEACON BRUCE 

James Deacon Bruce died at Ann Arbor, Michigan, on September 5, 
1946, of cerebral hemorrhage. He was born at Blackstock, Ontario, on 
October 4, 1872, of Scotch-Irish ancestry, and named for his mother’s 
favorite brother. Colonel James Deacon, born in Dublin, then with the 
Imperial Army in India. As a descendant of Adelme de Brus, the Normans 
of William the Conqueror, and the Scotch Highlanders of the Eleventh 
Century, he embodied the qualities of his Celtic- Anglo-Norman heritage. 
Conservative in action, strong in convictions, and intrepid in planning, his 
career followed the true course of his ancestry. 



JAMES DEACON BRUCE 
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At the Detroit College of Medicine, which he entered in 1893, he earned 
his wa)" by playing professional soccer and working in the office of Dr. 
Preston Hickey. On May 26, 1904, he was married to Grace Campbell, a 
loyal and intrepid Scotswoman, who survives him. Beginning practice in a 
small village. Dr. Bruce encountered the usual difficult situations common to 
the practice of medicine in those days. Ever resourceful, he made use of 
the measures at hand to care for the sick or protect the well. On one oc- 
casion, in 1898, he protected the inhabitants during an epidemic of smallpox 
by stretching barbed wire across all roads leading into the township. 

In 1904 he came to the University of Michigan Medical School for post- 
graduate study and spent two years in the medical department under Dr. 
George Dock, Dr. David Cowie, and Dr. Hugo A. Freund. Following 
this period of study, Dr. and Mrs. Bruce located in Saginaw where they 
lived until 1925. Here Dr. Bruce practiced both medicine and surgery and 
attained distinction as a surgeon. 

During World War I, Dr. Bruce joined the Canadian Army in early 
1916, served 3.s captain in the medical corps, and was chief of the medical 
service at the Duchess of Connaught Hospital near London. When we 
entered the war, he transferred to the United States Army Medical Corps, 
joining the Grand Rapids Unit at Camp MacPherson, Atlanta, Georgia, and 
went to France in March, 1918, to serve in evacuation hospital No. 5, at 
Auteuil, where his ability as an administrator and director quadrupled the 
capacity of the hospital. 

One of his experiences during his military service is recalled. He was 
sent on an inspection trip to Ireland. While on ward rounds at the hospital 
in Dublin Castle, he was shown a soldier with an unhealed, painful shrapnel 
wound of the thigh, which had not been immobilized in a cast. In the 
presence of the resident staff, the chief surgeon of the hospital said ironically, 
"Major Bruce, as an American officer inspecting our methods of practice, no 
doubt you have an opinion about the care of this case.” To this Dr. Bruce 
replied. “Colonel, you do not have to ask me for an opinion. Simply 
glance at the inscription above the door of this Avard.” The inscription was 
"Rest and Pain” by James Hilton. 

Soon after he returned to private practice in Saginaw, he was chosen as 
councilor of the Michigan' State Medical Society. He served in this capacity 
from 1923 to 1934. This experience seemed to have crystallized certain 
principle's, and during his official association with the Society, his efforts 
were thenceforth directed towards the improvement of the quality of medi- 
cal service. Recognizing also that the cost and distribution were factors 
affecting the standards of medical service, he exerted every effort to de- 
velop a common understanding in formulating plans to meet these problems 
by a constantly improving quality of medical service. 

In 1925, Dr. Bruce discontinued private practice, including surgery, and 
removed to Ann Arbor where he became Director of the Department of 
Medicine at the University of Midiigan Medical School. 



1008 


COLLEGE NEWS NOTES 


Two years later, upon petition of the Council of the State Medical So- 
ciety to the University Regents, he was made Director of a newly created 
Department of Postgraduate Aledicine. He consistently refused a profes- 
sorial rank because, I think, there was no available professorship of “People 
working together for an Ideal.” Observations made in practice concerning 
the need for the continuing education of the physician and his conviction 
that the future course of the medical profession would be identified with the 
quality of its service were the motives that impelled him to develop an edu- 
cational program for the benefit of medical graduates. It was hoped to 
make each community as self-sufficient as possible witli respect to health 
and medical service by postgraduate study and the improvement of com- 
munity hospital teaching facilities. 

Convinced that a graduate need was being neglected by educational 
leaders and that the obligation of any wiiversity faculty to its students does 
not end with the granting of a degree, Dr. Bruce spared no effort to bridge 
the gap between the classroom, the laboratory, and the application of newer 
knowledge to daily life. During fifteen years of service in charge of medical 
postgraduate education at the University of Michigan, he created and super- 
vised a program designed to reach physicians in every community. With 
the full cooperation of the local physicians, modern hospital buildings and 
adequate laboratory facilities were provided by the Couzens’ Children’s Fund 
at Marquette and Traverse City, manned by University staff members under 
his stimulus, and dedicated to improvement of medical care of children by the 
extension of educational opportunities to the physicians of the local areas. 
No such development of medical cai-e and postgraduate and graduate train- 
ing had ever been seen before in America. 

Dr. Bruce was made a Fellow of the American College of Physicians in 
1925, was elected its Governor for Michigan in 1930 and in 1936 was 
elected to its Board of Regents. In 1939 he was elected President-Elect and 
served as President, 1940-1941. He was again returned to the Board of 
Regents in 1941 and served until 1946. He exerted a real influence in the 
decision for the College to acquire its present home at 4200 Pine Street, 
Philadelphia. During a debate among Regents and’ Governors of the Col- 
lege at the Annual Session of the College in Detroit in 1936, when opinion 
upon the acquiring of a College home was divided, his summary of the needs 
and desirability of an adequate and dignified College Headquarters unified 
the opinions of all present and resulted in an unanimous vote in favor of the 
project, to the everlasting approval and satisfaction of all members thereafter. 

One of the last acts of Dr. Bruce before his death was the outright gift 
of $10,000.00 to the American College of Physicians, $5,000.00 for the es- 
tablishment of a periodic Service Award in memory of the late Dr. Alfred 
Stengel, who in the middle 20’s was responsible for widespread reorganiza- 
tion and reforms in the College and who had a great influence on building the 
College as it is known today; and $5,000.00 for the establishment of a Lec- 
tureship in preventive medicine. The Board pf Regents thereupon estab- 
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lished “The James D. Bruce Fund” and designated the latter part of the 
bequest as “The James D. Bruce Lectureship in Preventive Medicine.” 
Furthermore, Dr. Bruce designated the American College of Physicians as 
one of the chief legatees under his will. 

Dr. Bruce, while deeply interested in every activity of the College, 
probably made his greatest contribution to the growth and increasing in- 
fluence of the College through the development of an educational program. 
Indeed, the policy of the College with respect to its ultimate function in 
American medicine was greatly stimulated by Dr. Bruce in his address upon 
being inducted into the Presidency in 1940; when he said: “The College 
has assumed certain obligations which include the establishment of pro- 
grams of education designed to keep our members at desirable levels of pro- 
ficiency, the organization of resouixes to permit worthy candidates to pre- 
pare themselves to be accredited by the Board of Internal Medicine, and 
membership in the College, and the encouragement and support of research. 
The effective integration of all these functions justifies our use of the term 
‘college’” How much this “integration of resources” (wherever they may 
be found) has meant to us during the postwar period! 

The ideals inspired by experiences in medical graduate education were 
soon to be applied by integration and expansion of the available resources 
of the University of Michigan in more general graduate and' postgraduate 
education. In 1931 Dr. Bruce was appointed Vice-President in Charge of 
University Relations at the University of Michigan. In his request to Dr. 
Bruce to accept this position, President Ruthven said in behalf of the Uni- 
versity Regents and himself, “We would like frankly to adopt the policy 
that the University should elaborate postgraduate study service, and institu- 
tional cooperation, and we want a man to direct these activities in a large 
way. The movement of adult education is really revolutionary and chal- 
lenges the imagination.” 

The attraction of this position was chiefly that it gave opportunity to 
correlate various educational units of the state according to their functions 
and relations with the world outside the campus. The Division of Health 
Sciences and the Division of Extramural Services were organized. , The 
extramural teaching activities were greatly increased, and a building in 
Detroit was constructed to be used jointly by the Detroit Engineering So- 
ciety and the University for its extramural teaching program. 

An important point is that All teachers in the state, regardless of college 
affiliations, were utilized in a plan for education toward better citizenship. 
Rivalry between schools yielded to reason when the United States was fast 
losing its democratic form of government. Following the principles of 
Jefferson, Monroe, and Madison, laid down at Red Gap, Virginia, he dis- 
cerned that education for leadership in the forms of Anglo-Saxon democracy 
would be the only method of saving it, and that universities held chief re- 
sponsibility. Dr. Bruce was able to bring all state organizations into a 
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common working agreement toward the objective of preserving a demo- 
cratic government by means of adult education. 

In genera), Dr. Bruce examined the educational field in relation to a 
hereditarily determined background, in conformity with human nature, and 
witliout pedagogical prospectus. He presented to tiie educational system 
of our country the viewpoiitt that medieval intramural scholasticism was 
not conducive either to intellectual or political freedom and that the con- 
cepts of Anglo-Saxon democracy depended upon a continuing of extramural 
opportunity. 

After his retirement from the University at the age of seventy years. Dr. 
Bruce devoted much of his time to the direction of a statewide program of 
adult education. He served as President of the Michigan Council on Adult 
Education from 1941 to 1944. 

As an expression of his interests, and of the demands upon his time, a 
few of his organizational interests are mentioned : 

Vice-President in Charge of University Relations, 1931-42; Member 
of Executive Committee of the University Medical School, 1930-42; Medi- 
cal Adviser to the University Health Service, 1925-42; Chairman, Division 
of Health Sciences, 1935-42; Chairman, Division of Extramural Services, 
1936-42 ; Medical Advisory Committee of National Committee on Economic 
Security, Member, 1934; National Research Council, Division of Medical 
Sciences, Committee on Medicine, Member, 1940-42; National Commission 
on Graduate Medical Education, Member, 1937-40; Associated States Post- 
graduate Committee, Chairman, 1937-40 and 1941-; Michigan Tuberculosis 
Sanatorium Commission, Member, 1932—; Michigan Council on Adult Edu- 
cation, President, 1941- ; Michigan Committee on Juvenile Delinquency, 
Member, 1943- ; Michigan Adult Education Advisory Committee, Member, 
1944-. 

In his personal relationships, Dr. Bruce was gracious, kindly, and com- 
panionable. His chief diversions were the English classics, especially 
Goldsmith, golf, and a consuming interest in horses. He was an inspiration 
to those who worked with him, and while skilled in knowledge of the frailties 
of human nature and unexcelled as a true physician, he was a fearless de- 
fender of the principles and ideals of western civilization. Intellectually 
honest and courageous he never compromised a fundamental principle, and 
injustice was especially not tolerated. One characteristic we can all emulate 
was his ability to persuade men to work together toward an ideal 

H. H. Riecker, M.D., F.A.C.P. 

DR. GEORGE THOMAS TWYMAN 

George Thomas Twyman, Independence, Mo.; born at Independence, 
Mo., March 22, 1888; A.B., 1913, University of Kansas; M.D., 1915, Rush 
Medical College, Chicago ; for many years attending physician. Independence 
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Sanitarium and Hospital; member of courtesy staff, Research, St. Joseph 
and Menorah Hospitals; member, Jackson County Medical Society, Mis- 
souri State Medical Society, American Medical Association and a Fellow 
of the American College of Physicians since 1931 ; died, October 4, 1946, at 
the Independence Sanitarium and Hospital of diabetes mellitus and cardiac 
failure. 

Dr. Tw}mian was known for his qualities of leadership and fairness and 
set an example in his community for his fellow-physicians to imitate. 
Familiarly known as Dr. Tom, he was tall, handsome with a magnetic 
personality. Like his father, he was the leading physician in Independence 
and his passing was a personal loss to many. 

Ralph Kinsella, M.D'., F.A.C.P., 

Governor for Missouri 

DR. ARA NATHANIEL SARGENT 

Ara Nathaniel Sargent, Salem, Massachusetts, born December 30, 1867 ; 
M.D. 1893, Harvard University Medical School ; served many years on the 
staff of the Salem Hospital ; Associate of the American College of Physicians 
since 1920 by virtue of membership in the American Congress of Internal 
Medicine ; died at the Salem Hospital, August 26, 1946, at the age of seventy- 
eight. 

Dr. Sargent was considered a very valuable consultant in internal medi- 
cine in his community, and was the father of the Salem Hospital laboratory. 
For many years he took entire charge of it and continued his interest in an 
active way up to the time a resident pathologist was appointed. He was 
the first physician in Salem to own a blood pressure apparatus and a blood 
counting chamber, both of which he brought from Europe about 1904. 

His judgment and sound advice were much sought after by the physicians 
in Salem. He always took a great interest in the training school for nurses, 
and for a long time taught them their laboratory work and their courses in 
medicine. This interest in the nursing profession he activated in his will, 
inasmuch as he left a certain sum of money for a scholarship fund for nurses, 
another fund for books for the nurses’ library, and a sum for the nurses’ 
alumnae fund. He did not forget their enjoyment, and left a small fund to 
maintain their parties at Christmas time. 

Dr. Sargent never married, and never went about in society, but he was 
very fond of travel. He made many trips to Europe, to the West 'coast, to 
the Caribbean Sea and to the West Indies. His hobby was collecting fine 
watches and instruments of precision, such as barometers. He had a large 
fund of general knowledge, and was particularly versed in the knowledge of 
precious stones and was often consulted as to their value. 

He was a man who was highly respected and admired in his community, 
and his contributions to the Salem Hospital were very outstanding. He 
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will be remembered by all his colleagues and friends as one of the outstanding 
physicians in his community during his life. 

Chester S. Keefer, M.D., F.A.C.P., 

Governor for Massachusetts 

DR. ANDERS FRICK 

Dr. Anders Frick, F.A.C.P., Chicago, Illinois, was born in Malmoe, 
Sweden, January 12, 1868. He attended Malmoe Gymnasium and the Uni- 
versity of Lund and received his Degree of Doctor of Medicine from the 
Karolinan Medical and Surgical Institute (Stockholm, Sweden) in 1896. 
Soon after receiving his degree, he migrated to this country and began prac- 
ticing on the North Side of Chicago. 

He was Attending Physician at Augustana Hospital, 1903 to 1925, 
Cook County Hospital, 1912 to 1913, and Assistant Professor of Medicine, 
Universit}' of Illinois Medical School, 1922 to 1929. He was a member of 
the Illinois Medical Society, Chicago Aledical Society, Chicago Society of 
Internal Medicine, Institute of Medicine, American Medical Association and 
a Fellow of the American College of Physicians since 1920. 

In 1925, Dr. Frick became Chief of Staff of Augustana Hospital and 
served in this capacity until his retirement in 1938. He died at the Augus- 
tana Hospital on May 9, 1946, at the age of 78. 

Dr. Frick was an internist who represented the highest in the fine tradi- 
tion of medical men of the older school. He was an upright gentleman, kind 
and understanding, and it was with great respect that patients and fellow 
physicians approached him. He was a capable teacher and trained many 
young men in the practice of general medicine. 

With the passing of Dr. Frick, we have lost one who in every real way 
combined the finest qualities of both the old and new in the medical world. 

Robert W. Keeton, M.D., F.A.C.P. 

DR. ALEX MORTON ROSENBLUM 

Dr. Alex Morton Rosenblum (Associate), Youngstown, Ohio, died Sep- 
tember 6, 1946, of myocardial infarction. 

Dr. Rosenblum was born on January 6, 1890. He graduated in Medicine 
from the University of Pennsylvania School of Medicine, Philadelphia, in 
1912. For a number of years he was on the staff of the St. Elizabeth's 
Hospital. He served during World War I. 

Dr. Rosenblum was a member of the Mahoning County Medical Society 
and the Ohio State Medical Association, and a Fellow of the American 
Medical Association. He became a member of the American Congress on 
Internal Medicine in 1920, and when that organization was merged with The 
American College of Physicians, Dr. Rosenblum automatically became an 
Associate of the latter. 
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DR. WAYNE WILLIAM BISSELL 

Wayne William Bissell, Rockford, Illinois, was born in Lodi, Wisconsin, 
June 18, 1886. He took bis pre-medical work at the University of Wis- 
consin from 1905 to 1909, and graduated from Rush Medical College in 1911. 
He served as intern at the Cook County Hospital, and later as a pathologist, 
1913-1916. In July, 1916, he was appointed to the staff of the Mayo Clinic 
and remained there until World War I, when he accompanied the Mayo Unit 
in France. Since then he has served as pathologist and roentgenologist in 
Columbia, South Carolina; Reading, Pennsylvania, and New Castle, Penn- 
sylvania. In September of' 1945, he came to Rockford, where he served as 
pathologist at the Rockford Memorial Hospital. 

Dr. Bissell was the author of a number of published papers; member of 
county and state medical societies and A.M.A. ; Fellow of the American 
College of Physicians since 1931. He died of a coronary attack on Septem- 
ber 6, 1946. He had the respect of his medical associates, and will be greatly 
missed. 

Cecil M. Jack, M.D., F.A.C.P., 

Governor for Southern Illinois 

' DR. LEWIS TILGHMAN STONEBURNER, III 

Dr. Lewis Tilghman Stoneburner, III, of Richmond, Va., is presumed to 
have died in action with the Army of the United States on November 10, 
1944. This represents all the information available from the War De- 
partment. 

Dr. Stoneburner was born in Richmond, Va., March 2, 1913. He 
received his B.A. degree from the University of Richmond and his degree of 
Doctor of Medicine from the Medical College of Virginia, 1937. 

He was an Assistant in Medicine at Harvard Medical School, 1939-40, 
and from 1940 to the time of his entry into the Army he was an Assistant 
in Medicine at the Medical College of Virginia, Richmond. Dr. Stoneburner 
was Assistant Physician to the Hospitals of the Medical College of Virginia 
and a member of the medical staff of the Sheltering Arms Hospital. 

He was a member of the Richmond Academy of Medicine, the Virginia 
Medical Society, and a Fellow of the American Medical Association. He 
had been an Associate of The American College of Physicians since 1943. 
He was the son of Dr. Lewis Tilghman Stoneburner, Jr., of Richmond, Va. 

He was a Captain in the Medical Corps of the Army of the United States. 
He is reported to have taken off from Algiers to Tunis aboard a B-25 bomber 
as a passenger. He had been detached from General Hospital No. 45 and 
was attached to Medical Headquarters under Colonel Perrin Hamilton Long. 
His duties were to visit the various hospitals and secure certain data for the 
high medical command. Nothing was ever heard from the plane after its 
departure. 
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DR. JULIUS ORD ARNSON 

pr. Julius Ord Arnson, aged 58, died Tuesday, October 29, 1946, after 
an illness of one Aveek. He was born in Eau Claire, Wisconsin, on July 
3, 1888, of Norwegian parentage. He graduated from high school there, 
attended Hamline University, the University of Minnesota and was grad- 
uated from Northwestern University Medical School in 1911. 

Dr. Arnson interned at St. Barnabas Hospital in Minneapolis after which 
he practiced in Kimball, Minnesota, before entering upon his specialty. 

Well known throughout the Missouri Slope area, he came to Bismarck 
in 1915 where he was associated with the Quain and Ramstad Clinic in 
internal medicine and which department he headed. He was a leading heart 
specialist of the Northwest and saved the lives of an untold number of people 
with the same disease of which he himself succumbed. 

He did postgraduate work in Boston, Massaclnisetts, and during World 
War I he was on the medical staff of Base Hospital 64, serving in France. 
He was a member of the American Legion, Sixth District Medical Society, 
North Dakota Stale Medical Association, American Medical Association, 
and a Fellow’ of the American College of Physicians of which he was 
Governor for many years. Pie w’as an associate editor of the Journal-Lancet, 
a member of the Blue Lodge and a 32nd degree Scottish Rite Mason. 

For many years he w’as phy’sician to the North Dakota State Penitentiary, 
W’^hich added to his labors as a busy internist. He only did this as a con- 
tribution to man. He made many visits to large penal institutions of this 
country in order to gain information as to the best method of treating these 
unfortunates, and applied the principles which he had learned with the limited 
facilities he had to work with. 

Dr. Arnson was not only a competent physician but a humanitarian 
and a philanthropist. He despised sham and hypocrisy and was outspoken 
in his convictions. He was especially kind to the underprivileged. 

Dr. Arson never married, but maintained a home for his friends, as he 
was a most gracious and unselfish host. He had only one survivor. Dr. 
J. M. Arnson of Benson, Minnesota. 

He had a marked natural literary ability, and he anticipated retiring 
on his ranch — which was his only hobby — ^where he had intended t<5 write his 
memoirs of a prairie physician, for he had accumulated many letters and 
personal poems-which he had planned to embody in this contribution. 

Dr. Arnson was modest and never sought publicity for his good deeds, 
and had only a few confidants who knew of his personal affairs. ■ 

He had no particular religious affiliations, but his contributions to various 
church and civic organizations go unreported. His living deeds adorn his 
memory as he was a true brother of man. 

C. W. ScHOREGGE, M.D., Bismarclc, N. D. 



ANNALS OF INTERNAL MEDICINE 


AUTHOR INDEX 

Volume 25, July-December, 1946 


Adams, R. D., H. H. Merritt, — and 
H. C. SoLOMAN. Neurosyphilis. Rcro. 871 
Alexander, F. The Medical Value of 

Psj'choanalysis. Ren 991 

Applebaum, I. L., M. Hardgrove and 
— . Plasmochin Toxicity: Analysis of 

258 Cases 103 

Astwood, E. B. and W. P. Vanderlaan. 
Treatment of Hyperthyroidism with 
Propylthiouracil 813 

Barker, W. A., 1. 1. Cash, L. S. Pilcher, 

A. E. Rappoport and — . Regional 
Ileitis Involving the Ileum, Cecum, 
Ascending Colon, and Transverse 

Colon. Case Rep 351 

Beerman, H., G. D. Gammon, J. H. 
Stokes, H. P. Steiger, W. H. Steele, 

— N. R. Ingraham, Jr., P. Gyorgy, 

E. Rose, J. W. Lentz, A. Ornsteen 
and D. Scott. Penicillin Therapy 
Alone in Neurosyphilis: An Analysis 


of Clinical Results 412 

Ben-asher, S. On the Toxicity of the 
Mercurial Diuretics; Observations on 
Eighteen Cases with Suggestions for 
the Prevention of Toxic Reactions. ... 711 
Benenson, A. S., I. A. ICawasaki and — . 
Rupture of an Aneurysm of a Sinus of 
Valsalva into the Right Auricle. Case 

Rep 150 

Best, C. H. and N. B. Taylor. The 
Physiological Basis of Medical Prac- 
tice. Rev 539 

Bicknell, F. and F. Prescott. The 

Vitamins in Medicine. Rev 540 

Bloom, W. L. and D. Seegal. The 
Nephrotic Phase: Its Frequency of Oc- 


currence and Its Differential Diag- 
nostic Value in Determining the Na- 
ture of the Renal Lesion in 120 Patients 


Who Died of Renal Failure 15 

Boas, L. C., W. S. Collens and — . The 
Modern Treatment of Diabetes Mel- 

litus. Rev 990 

Bockus, H.L. Gastro-enterology. Rev. 872 


Bradford, H. A., G. C. Owen and — . 

The Prothrombinopenic Effect of Mas- 
sive Salicylate Therapy in Acute 

Rheumatic Fever 97 

Breyfogle, H. S., 0. Richardson and 
— . Medicolegal Problems in Dis- 
tinguishing Accident from Suicide .... 22 

Brown, C. E., A. Heyman and — . 

Acute Syphilitic Nephrosis. Case Rep. 728 
Burgess, A. M. Myxedema — Con- 
trolled by Thyroid Extract for 52 
Years. Case Rep 146 

Calkins, E., J. Lerman, H. W. Jones 
and — . Studies on Two Sporadic Cre- 
tinous Brothers with Goiter, together 
with Some Remarks on the Relation of 


Hyperplasia to Neoplasia 677 

Candel, S. and M. C. Wheelock. Se- 
rum Amylase and Serum Lipase in 

Mumps 88 

Cantor, A. J. Ambulatory Proctology. 

Rev 990 


Cash, I. L, L. S. Pilcher, A. E. Rappo- 
port and W. A. Barker. Regional 
Ileitis Involving the Ileum, Cecum, 
Ascending Colon, and Transverse 

Colon. Case Rep 351 

Clark, T. B., D. M. Spain and — . A 
Case of Agranulocytosis Occurring dur- 
ing the Course of Penicillin Therapy. 

Case Rep 732 

Clyne, R. W., j. Nelson, — and J. G. 
Sharnoff. Bilateral Subdural He- 
matoma — An Unusual Complication 
of Meningococcus Meningitis. Case 

Rep 862 

Coddington, F. L., W. B. Martin, L. H. 
Dyke, Jr., — and A. M. Snell. Car- 
bon Tetrachloride Poisoning; A Report 
of One Case with Necropsy and One 
Non-Fatal Case with Clinical Labora- 


tory Studies 488 

Collens, W. S. and L. C. Boas. The 
Modem Treatment of Diabetes Mel- 
litus. Rev 990 



1016 


AUTHOR INDEX 


Collins, J. A., Jk. Paroxysmal Ven- 
tricular Tachyrardia; Report of a Case 
Showing the Phases of Recovery Re- 
corded by Electrocardiograph. Case 

981 

CovKV, G. W. and II. H. Wiiiti.ock. 
Intoxication Resulting from the .Ad- 
ministration of Massive Doses of Vita- 
min D, with Report of Five Cases 508 

Cutler, J. C., H. I, Russek, — S. A. 
Fro-mer and B. L. Zohman. Treat- 
ment of Cardiovascular Syphilis with 

Penicillin 957 

Cutler, S. S. and J. Wolf. Acquired 
Arteriovenous Fistula with Coexistent 
Subacute Bacterial Endocarditis and 
Endarteritis. Case Rep 972 

DA Costa Couto, P. A. Altcracocs Hc- 

paticas na Tircotoxicosc. Rcj 542 

Dattner, B., E. W. Thomas and G. 
Wexler. The Management of Ncu- 

rosyphilis. Rev 747 

Dowling, H. F., H. L. Hirsh, — and 
L. K. Sweet. Treatment of Various 
Infections with Penicillin X, with a 
Preliminary' Note of the Value of Peni- 
cillin X in Scarlet Fever 78 

Downing, H. F., H. H. Hussey, H. L. 
Hirsh and F. Wilhelm. Penicillin 
and Sulfadiazine, Compared with 
Sulfadiazine Alone, in the Treatment 

of Pneumococcic Pneumonia 950 

Drygas, H. H., j. H. Seabury and — . 
Penicillin in the Treatment of Histo- 
plasmosis. Case Rep 340 

Dumanis, a. A., A. A. Goldbloom and 
— . Short P-R Interval with Pro- 
longation of QRS Complex and Myo- 
cardial Infarction. Case Rep 362 

Dyke, L. H., Jr., W. B. Martin, — 

F. L. Coddington and A. M. Snell. 
Carbon Tetrachloride Poisoning; A 
■Report of One Case with Necropsy and 
One Non-Fatal Case with Clinical 


Laboratory Studies 488 

EbeRHARD, T. P., H. Rifkin and — . 
Pulmonary Filariasis. Case Rep 324 


Faust, E. C. Schistosomiasis Japonica: 
Its Clinical Development and Recog- 
nition 

Feffer, H. L. and H. L. Hirsh. Pneu- 


mococcic Arthritis: Report of a Case 
Trailed with Penicillin. Case Rep.... 845 
1' hiring, W. Reiter’s Disease with Pro- 
longed Auriculo-Ventricular Conduc- 


tion 498 

1'lipitn, H. F. and J. G. Reinhold. An 
Evaluation of Sulfonamide Mixtures 
and Various .Adjuvants for Control of 

Sulfonamide Crystalluria 433 

Florid, L,, E. R. Mugrage and M. 0. 

Stewart. Colorado Tick Fever 466 

Francis, T., Jr., J. E. Salk and — . 

Immunization against Influenza 443 

Fromer, S. .a., H. I. Russek, J. C. Cut- 
ler, — and B. L. Zohman. Treat- 
ment of Cardiovascular Syphilis with 

Penicillin 957 

Fry, C. C. and E. G. Rostow. Mental 
Health in College. Rev 541 


Gammon, G. D., J. H. Stokes, H. P. 
Steiger, W. H. Steele, H. Beerman, 

N. R. Ingraiia-M, Jr., P. Gyorgy, E. 
Rose, J. W. Lentz, A. Ornsteen and 
D. Scott. Penicillin Therapy Alone 
in Neurosyphilis: An Analysis of Clin- 
ical Results 412 

Gilbert, R. A. and J, W. Goldzieher. 

The Mechanism and Prevention of 
Cardiovascular Changes Due to In- 
sulin 928 

Goldbloom, A. A. and A. A. Dumanis. 
Short P-R Interval with Prolongation 
of QRS Complex and Myocardial In- 
farction. Case Rep 362 

Goldzieher, J. W., R. A. Gilbert and 
— . The Mechanism and Prevention 
of Cardiovascular Changes Due to 

Insulin 928 

Graves, A. The Eclipse of a Mind. 

Rev 747 

Grazier, H. F. Allergy in Malaria. 

Case Rep 968 

Griffith, G. C. and R. W. Huntington. 

Sudden Death in Rheumatic Fever. . . 283 
Grinker, R. R. and J . P. Spiegel. Men 

under Stress. Rev 376 

Gyorgy, P., G. D. Gammon, J. H. 
Stokes, H. P. Steiger, W. H. Steele, 

H. Beerman, N. R, Ingraham, Jr., — 

E. Rose, J. W. Lentz, A. Ornsteen 
and D. Scott. Penicillin Therapy 
Alone in Neurosyphilis: An Analysis of 
Clinical Results 412 



AUTHOR INDEX 


1017 


Hardgrove, M. and I. L. Applebaum. 
Plasmochin Toxicity: Analysis of 258 


Cases 103 

Heath, C, W. What People Are. A 
Study of Normal Young Men. Rev... .377 
Herbut, P. a. Renal Changes in Scc- 

■ ondary Shock 648 

Heyjlvn, a. and C. E. Brow. Acute 

Syphilitic Nephrosis. Case Rep 728 

Hibbs, R. E. Beriberi in Japanese 
Prison Camp 270 


Hirsh, H. L., H. F. Dowing, H. H. 
Hussey, — and F. Wilhelm. Peni- 
cillin and Sulfadiazine, Compared with 
Sulfadiazine Alone, in the Treatment 

of Pneumococcic Pneumonia 950 

Hirsh, H. L., H. F. Dowling and L. K. 
Sweet. Treatment of Various Infec- 
tions with Penicillin X, with a Pre- 
liminary Note on the Value of Peni- 
cillin X in Scarlet Fever 78 

Hirsh, H. L., H. L. Feffer and — . 
Pneumococcic Arthritis: Report of a 
Case Treated with Penicillin. Case 

Rep 845 

Hoffbauer, F. W., C. J. Watson and — . 

The Problem of Prolonged Hepatitis 
with Particular Reference to the Cho- 
langiolitic Type and to the Develop- 
ment of Cholangiolitic Cirrhosis of 

the Liver 195 

Huntington, R. W., G. C. Griffith and 
— . Sudden Death in Rheumatic 

Fever 283 

Hussey, H. H., H. F. Dowling, — H. L. 
Hirsh and F. Wilhelm. Penicillin 
and Sulfadiazine, Compared with 
Sulfadiazine Alone, in the Treatment 
of Pneumococcic Pneumonia 950 

Ingraham, N. R., Jr., G. D. Gammon, 

J. H. Stokes, H. P. Steiger, W. H. 
Steele, H. Beerman, — P. Gyorgy, 

E. Rose, J, W. Lentz, A. Ornsteen 
and D. Scott. Penicillin Therapy 
Alone in Neurosyphilis: An Analysis of 


Clinical Results 412 

Irons, E. E. Medicine and Education . 228 
Irwin, J. W. Tropical Eosinophilia. 

Case Rep 329 

Isaacson, N. H. and B. Rafoport. 
Eosinophilia in Malignant Tumors: 

Its Significance 893 


Johnson, J. B. and E. C. Mazique. 
Disseminate Lupus Erythematosus Un- 
successfully Treated with Penicillin, 


Roentgen-Ray Castration and Serum 

Albumin. Case Rep 859 

Jones, H. W., J. Lerman, — and E. 


Calkins. Studies on Two Sporadic 
Cretinous Brothers with Goiter, to- 
gether with Some Remarks on the 
Relation of Hyperplasia to Neoplasia. 677 > 

Kark, R. The Nutritional Status of 


Japanese Prisoners of War, Burma, 

1945 266 

ICarl, M. M. and F. R. Sloan. The 

Management of Amebiasis 789 

Kavee, J., B. P. Stivelman and — . 
Penicillin in the Treatment of Putrid 

Lung Abscess 66 

Kawasaki, I. A. and A. S. Benenson. 
Rupture of an Aneurysm of a Sinus of 
Valsalva into the Right Auricle. Case 

Rep 150 

Klatskin, G. Amebiasis of the Liver: 
Classification, Diagnosis and Treat- 
ment 601 

Klatskin, G. Observations on Ame- 
biasis in American Troops Stationed 

in India 773 

IClein, R. j., S. Levy and — . Hemato- 
porphyrinuria: Review of Literature 
and Report of a Case of Chronic Type. 

Case Rep 520 

Learner, N. and W. R. Minnich. 
Friedlander Pneumonia Treated with 
Streptomycin. Case Rep 516 


Lentz, J. W., G. D. Gammon, J. H. 
Stokes, H. P. Steiger, W. H. Steele, 

H. Beerman, N. R. Ingraham, Jr., 

P. Gyorgy, E. Rose, — A- Ornsteen 
and D. Scott. Penicillin Therapy 
Alone in Neurosyphilis: An Analysis of 

Clinical Results 412 

Lerman, J., H. W. Jones and E. 
Calkins. Studies on Two Sporadic 
Cretinous Brothers with Goiter, to- 
gether with Some Remarks on the 
Relation of Hyperplasia to Neoplasia. 677 
Levan, J. B. Dicoumarol Therapy ... . 941 
Levine, S. A., E. M. McPeak and — . 

The Preponderance of Right Hydro- 
thorax in Congestive Heart Failure. . . 916 
Levy, S. and R. J. Klein. Hemato- 
porphyrinuria: Review of Literature 



1018 


AUTHOR INDEX 


and Report of a Case of Chronic Type. 

Case Rep 520 

Lewis, L. I'hcrapculic Trial of Peni- 
cillin in Tetanus 903 

LiCHTSfAN, S. S. Hepatic Insufiiciency. 

I. Pathophysiology and Ciinical As- 
pects 453 


Marshall, J. Tlie Venereal Diseases. 

Rev 990 

Martin, W. B., L. H. Dyke, Jr., F. L. 
CoDDiNGTON and A. M. Snell. Car- 
bon Tetrachloride Poisoning; A Report 
of One Case with Necropsy and One 
Non-Fatal Case witli Clinical Labora- 

torj' Studies 4S8 

Mazique, E. C., J. B. Johnson and — . 
Disseminate Lupus Er 3 'thcmatosus 
Unsuccessfully Treated with Penicillin, 
Roentgen-Ray Castration and Scrum 

Albumin. Case Rep 859 

McGavack, T. H., j. H. Morton and — . 

The Influence of Ovarian Activity and 
Administered Estrogens upon Diabetes 

Mellitus. Case Rep 154 

McIlroy, G. H., B. M. Schwartz, — 
and H. A. Warren. Acute Media- 
stinal Emphysema 653 

McNasiara, W. L., E. I. Melton and — . 
Hodgkin’s Disease Involving the Pitui- 
tarj'- Gland with Diabetes Insipidus. 

Case Rep 525 

McPeak, E. M. and S. A. Levine. The 
Preponderance of Right Hydrothorax 

in Congestive Heart Failure 916 

Means, J. H. Evaluation of the Several 
Methods for Treating Graves’ Disease 

Available Today 403 

Melton, E. I. and W. L. McNamara. 
Hodgidn's Disease Involving the Pitui- 
tary Gland with Diabetes Insipidus. 

Case Rep 

Merritt,' H. H., R. D. Adams and H. C. 

SoLOMAN. Neurosyphilis. Res) 871 

Miles, A. A., G. S. Wilson and — . 
Principles of Bacteriology and Immu- 
nity. 

Minnich, W. R., N. Learner and — . 
Friedlander Pneumonia Treated with 

Streptomycin. Case Rep 516 

Morton, J. H. and T. H. McGavack. 

The Influence of Ovarian Activity and 
Administered Estrogens upon Diabetes 

Mellitus. Case Rep ^54 

Mugrage, E. R., L. Florid, — and 
M. 0. Stewart. Colorado Tick Fever 466 


Needham, J. G. About Ourselves. 

Rev 539 

Nelson, J., R. W. Clyne and J. G. 
Sharnoff. Bilateral Subdural Hema- 
toma — An Unusual Complication of 
Meningococcus Meningitis. Case Rep. 862 
Niemetz, D., E. R. Troxler and — . 
Generalized Xanthomatosis with Pul- 
monarj% Skeletal and Cerebral Mani- 
festations. Case Rep 960 

Noehren, T. H. The Malaria Triad... 293 

Nolan, D. E. and G. W. Pedigo, Jr. 
Exfoliative Dermatitis Following Peni- 
cillin Therapy. Case Rep 725 


Ornsteen, a., G. D. Gammon, J. H. 
Stokes, H. P, Steiger, W. H. Steele, 
H. Beerman, N. R. Ingr-aH/Vm, Jr., 
P. Gyorgy, E. Rose, J. W. Lentz, — 
and D. Scott. Penicillin Therapy 
Alone in Neurosyphilis: An Analysis 


of Clinical Results 412 

Owen, G. C. and H. A. Br.vdford. The 
Prothrombinopenic Effect of Massive 
Salicylate Therapy in Acute Rheu- 
matic Fever 97 

Peck, S. hi., L. Schwartz and — . Cos- 
metics and Dermatitis. Rev 748- 

Pedigo, G. W., Jr., D. E. Nolan and — . 
Exfoliative Dermatitis Following Peni- 
cillin Therapy. Case Rep 725 

Pilcher, L. S., I. I. Cash, — A. E. 
Rappoport and W. A. Barker. Re- 
gional Ileitis Involving the Ileum, 
Cecum, Ascending Colon, and Trans- 


verse Colon. Case Rep 351 

Pirani, C. L., and J. G. Schlichter. 
Subendocardial Myocardial Infarct. 

Case Rep 847 

Prescott, F., F. Bicknell and — . The 

Vitamins in Medicine. Rev 540 

Porves-Stewart, j. The Diagnosis of 
Nervous Diseases. Rev 166 

Rapoport, P., N. H. Isaacson and — . 
Eosinophilia in Malignant Tumors: 

Its Significance 893 


Rappoport, A. E., 1. I. Cash, L. S. 
Pilcher, — and W. A. Barker. Re- 
gional Ileitis Involving the Ileum, 
Cecum, Ascending Colon, and Trans- 
verse Colon. Case Rep 351 

Rappoport, E. M. Essential Oral Hy- 
perthermia: Report of a Study of 25 
Cases of Low Grade “Fever” 1 


AUTHOR INDEX 


1019 


Reinhold, J. G., H. F. Flippin and — . 

An Evaluation of Sulfonamide Mix- 
tures and Various Adjuvants for Con- 
trol of Sulfonamide Crystalluria 433 

Reveno, W. S. Observations on the 

Use of Thiouracil 822 

Richardson, 0. and H.^S. Breyfogle. 
Medicolegal Problems in Distinguish- 
ing Accident from Suicide 22 

Rifkin, H. Death Due to Administra- 
tion of Typhus Vaccine. Case Rep. . . 346 
Rifkin, H. and T. P. Eberhard. Pul- 
monary Filariasis. Case Rep. 324 

Rose, E., G. D. Gajimon, J. H. Stokes, 

H. P. Steiger, W. H. Steele, H. 


Beerman, N. R. Ingraham, Jr., P. 
Gyorgy, — J . W. Lentz, A. Ornsteen 
and D. Scott. Penicillin Therapy 
Alone in Neurosyphilis; An Analysis 

of Clinical Results 412 

Rosenberg, E. F. The Diamidines in 
Chemotherapy; A Survey of Recent 
Developments with a Note Regarding 
Therapeutic Trials in Patients with 


Rheumatoid Arthritis 832 

Rosenblum, a. H., H. F. Wechsler, — 

. and C. T. Sills. Infectious Mononu- 
cleosis; Report of an Epidemic in an 

Army Post. Part I 113 

Part II 236 

Rostow, E. G., C. C. Fry and — . 

Mental Health in College. Rev 541 

Ruddock, J. C., R. E. Smalley and — . 


Acute Pericarditis; A Study of Eight- 
een Cases among Service Personnel. . . 799 
Russek, H. I., J. C. Cutler, S. A. 
Fromer and B. L. Zohman. Treat- 
ment of. Cardiovascular Syphilis with 


Penicillin 957 

Salk, J. E. and T. Francis, Jr. Im- 
munization against Influenza 433 

Schlichter, j. G., C. L. PiRANi'and — . 
Subendocardial Myocardial Infarct. 

Case Rep 847 

Schwartz, B. M., G. H. McIlroy and 
H. A. Warren. Acute Mediastinal 

Emphysema 663 

Schwartz, L. and S. M. Peck. Cos- 
metics and Dermatitis. Rev 748 


Scott, D., G. D. Gammon, J. H. Stokes, 
H. P. Steiger, W. H. Steele, H. 
Beerman, N. R. Ingraham, Jr., P. 
Gyorgy, E. Rose, J. W. Lentz, A. 
Ornsteen and — . Penicillin Therapy 


Alone in Neurosyphilis; An Analysis 

of Clinical Results 412 

Seabury, j. H. and H. H. Drygas. 
Penicillin in the Treatment of Histo- 
plasmosis. Case Rep 340 

Sears, K. C. The Medical Man and the 
Constitution 304 


Seegal, D., W. L. Bloom and — . The 
Nephrotic Phase; Its Frequency of 
Occurrence and Its Differential Diag- 
nostic Value in Determining the Na- 
ture of the Renal Lesion in 120 Patients 

Who Died of Renal Failure 15 

Sensenbach, W. Some Common Con- 
ditions, Not Due to Primary Heart 
Disease, that May Be Associated with 

Changes in the Electrocardiogram 632 

Sharnoff, j. G., j. Nelson, R. W. 
Clyne and — . Bilateral Subdural 
Hematoma — An Unusual Complica- 


tion of Meningococcus Meningitis. 

Case Rep 862 

Sills, C. T., H. F. Wechsler, A. H. 
Rosenblum and — . Infectious Mono- 
nucleosis; Report of an Epidemic in an 

Army Post. Part 1 113 

Part II 236 

Silverman, J. J. An Inquiry into the 
Incidence of Hyperhidrosis in Con- 
valescent Trench Foot ■ 702 

Sloan, F. R., M. M. Karl and — . The 
Management of Amebiasis 789 


Smalley, R. E. and J. C. Ruddock. 
Acute Pericarditis; A Study of Eight- 
een Cases among Service Personnel ... 799 
Snell, A. M., W. B. Martin, L. H. 
Dyke, Jr., F. L. Coddington and — . 
Carbon Tetrachloride Poisoning; A 
Report of One Case with Necropsy 


and One Non-Fatal Case with Clinical 

Laboratory Studies 488 

Soffer, L. j. Diseases of the Adrenals. 

Rev 374 

SoLOMAN, H. C., H. H. Merritt, R. D. 
Adams and — . Neurosyphilis. Rev.. 871 


Spain, D. M. and T. B. Clark. A Case 
of Agranulocytosis Occurring during 
the Course of Penicillin Therapy. 

Case Rep 732 

Spiegel, J. P., R. R. Grinker and — . 

Men under Stress. Rev 376 

Steele, W. H., G. D. Gammon, J. H. 
Stokes, H. P. Steiger, — H. Beer- 
man, Jr., P. Gyorgy, E. Rose, J. W. 



1020 


AUTHOR INDEX 


Lentz, A. Ornsteen and D. Scott. 
Penicillin Tlicrapy Alone in Neuro- 
syphilis: An Analysis of Clinical Rc- 

suIls 412 

Steiger, H. P., G. D. Gammon, J. H. 
Stokes, — W. H. Steele, H. Beer- 


man, N. R. Ingilmiam, Jr., P. Gyorgv, 

E. Rose, J. W. Lentz, A. Ornsteen 
and D. Scott. Pcnidllin Therapy 
Alone in Ncurosyphilis: An Analysts 

of Clinical Results 412 

Stewart, M. O., L. Florio, E. R. 
MugR/IGE and — . Colorado Tick 

Fever. 466 

Stivelman, B. P. and J. ICavee. Peni- 
cillin in the Treatment of Putrid Lung 
Abscess 66 


Stokes, J. H., G. D. Gammon, — H. P. 
Steiger, W. H. Steele, H. Beerman, 

N. R. Ingilmiam, Jr., P. Gvorgy, E. 
Rose, J. W. Lentz, A. Ornsteen and 
D. Scott. Penicillin Therapy Alone 
in Ncurosyphilis: An Analysis of Clin- 
ical Results 412 

Sweet, L. K., H. L. Hirsh, H. F. Dow- 
ling and — . Treatment of Various 
Infections with Penicillin X, with a 


Prcliminarj' Note on the Value of Peni- 
cillin X in Scarlet Fever 78 

Tatxor, N. B., C. H. Best and — . The 
Physiological Basis of Medical Prac- 
tice. Rev 539 

Thomas, E, W., B. Datt.ver, — and G. 
Wexler. The Management of Neuro- 
syphilis. Rev 747 

Tillman, C., E. B. Wells and — . Rup- 
ture of the Spleen Due to Tularemia. 

Case Rep 852 

Troxler, E. R. and D. Niemetz. Gen- 
eralized Xanthomatosis with Pulmon- 
ary, Skeletal and Cerebral Manifesta- 
tions. Case Rep. 9d0 

Vanderlaan, W. P., E. B. Astwood and 
— . Treatment of Hyperthyroidism 
with Propylthiouracil 813 

Warren, H. A., B. M. Schwartz, G. H. 
McIlroy and — . Acute Mediastinal 

Emphysema 663 

Wartenberg, R. The Examination of 

Reflexes. Rev 991 

Watson, C. J. and F. W. Hoffbauer. 

The Problem of Prolonged Hepatitis 


with Particular Reference to the Cho- 
langiolitic Type and to the Develop- 
ment of Cholangiolitic Cirrhosis of the 

Liver 195 

Wattenberg, C. a. Hypertension and 

tlic Kidney. Case Rep 734 

Weciisler, H. F., a. H. Rosenblum and 
C. T. Sills. Infectious Mononucleo- 
sis: Report of an Epidemic in an Army 

Post. Part 1 113 

Part II 236 

Wells, E. B. and C. Tillman. Rupture 
of the Spleen Due to Tularemia. Case 

Rep 8S2 

Wexler, G., B. Dattner, E. W. Thomas 
and — . The Management of Neuro- 
syphilis. Rev 747 

Wheelock, M. C., S. Candel and — . 
Serum Amylase and Scrum Lipase in 

Mumps 88 

White, W. A. Thoughts of a Psychia- 
trist on the War and After. Rev 166 


Whitlock, H. H., G. W. Covey and — 
Intoxication Resulting from the Ad- 
ministration of Massive Doses of Vita- 
min D, with Report of Five Cases.. . . 508 
Wilhelm, F., H. F. Domt-ing, H. H. 
Hussey, H. L. Hirsh and — . Peni- 
cillin and Sulfadiazine, Compared with 
Sulfadiazine Alone, in tlie Treatment 


of Pneumocoede Pneumonia 950 

Wilson, G. S. and A. A. Miles. Prin- 
ciples of Bacteriology and Immunity. 

Rev 871 

Wilson, J. M. Acquired Syphilis of the 
Lung: Report of a Case with Autopsy 
Findings and Demonstration of Spiro- 
chetes. Case Rep 134 

Wolf, J., S. S. Cutler and — . Ac- 
quired Arteriovenous Fistula with Co- 
existent Subacute Bacterial Endo- 


carditis and Endarteritis. Case Rep.. 972 
Wolf, S. and H. G. Wolff. Human 

Gastric Function. Rev 374 

Wolff,- H. G., S. Wolf and — . .Human 
Gastric Function. Rev 374 

Zimdahl, W. T. Magnesium Sulfate in 
Paroxysmal Tachycardia. Case Rep. . 531 
ZOHMAN, B. L., H. I. Russek, j. C. Cut- 
ler, S. A. Fromer and — . Treat- 
ment of Cardiovascular Syphilis with 
Penidllin 957 



ANNALS OF INTERNAL MEDICINE 


SUBJECT INDEX 
Volume 25, July-Dee ember, 1946 


BOUT Ourselves. J. G. Needham. 

Rev. 539 

Adrenals, Diseases of the — . L. J. 

SoFFER. Rev. . . . 374 

-Agranulocytosis, A Case of — Occurring 
during the Course of Penicillin Ther- 
apy. D. M. Spain and T. B. Clark. 

Case Rep 732 

-Allergy in Malaria. H. F. Grazier. 

Case Rep 968 

-Alteracoes Hepaticas na Tireotoxicose. 

P. A. DA Costa Couto. Rev 542 

Amebiasis, Observations on — in Amer- 
ican Troops Stationed in India. G. 

Klatskin -773 

Amebiasis of the Liver; Classification, 
Diagnosis and Treatment. G. Klat- 
skin 601 

Amebiasis, The Management of — . 

M. M. Karl and F. R. Sloan 789 

Aneurysm of a Sinus of Valsalva, Rup- 
ture of an — into the Right Auricle. 

I. A. Kawasaki and A. S. Benenson. 

Case Rep 150 

Arsenic and Mercury Poisoning, BAL in 

the Treatment of — . Edit 986 

Arthritis, Pneumococcic — : Report of a 
Case Treated with Penicillin. H. L. 
Feffer and H. L. Hirsh. Case Rep. . . 845 

B acteriology and immunity. 
Principles of — . G. S. Wilson 


and A. A. Miles. Rev 871 

BAL in the Treatment of Arsenic and 

Mercury Poisoning. Edit 986 

Beriberi in Japanese Prison Camp. 

R. E. Hibbs 270 


C arbon Tetrachloride Poisoning; A 
Report of One Case with Necropsy 
and One Non-Fatal Case with Clinical 
Laboratory Studies. W. B. Martin, 

L. H. Dyke, Jr., F. L. Coddington 

and A. M. Snell 488 

Cardiovascular Changes Due to Insulin, 

The Mechanism and Prevention of — . 

R. A. Gilbert and J. W. Goldzieher. 928 


Cardiovascular Syphilis, Treatment of — 
with Penicillin. H. 1. Russek, J. C. 
Cutler, S. A. Fromer and B. L. 

Zohman ■. 957 

Cirrhosis of the Liver, The Problem of 
Prolonged Hepatitis with Particular 
Reference to the Cholangiolitic Type 
and to the Development of Cholangio- 


litic — . C. J. Watson and F. W. 

Hoffbauer 195 

Colorado Tick Fever. L. Florid, E. R. 

Mugrage and M. 0. Stewart 466 

Constitution, The Medical Man and the 

— . K. C. Sears 304 

Cretinous Brothers with Goiter, Studies 
on Two Sporadic — , together with 
Some Remarks on the Relation of Hy- 
perplasia to Neoplasia. J. Lerman, 

H. W. Jones and E. Calkins 677 


D ermatitis, Cosmetics and — . 

L. Schwartz and S. M. Peck. 

Rev 748 

Dermatitis, Exfoliative — Following 
Penicillin Therapy. D. E. Nolan and 

G. W. Pedigo, Jr. Case Rep 725 

Diabetes Insipidus, Hodgkin’s Disease 
Involving the Pituitary Gland with — . 

E. 1. Melton and W. L. McNamara. 

Case Rep 525 

Diabetes Mellitus, The Influence of 
Ovarian Activity and Administered 
Estrogens upon — . J. H. Morton 
and T. H. McGavack. Case Rep. . . . 154 
Diabetes Mellitus, The Modern Treat- 
ment of — . W. S. CoLLENS and L. C. 

Boas. Rev 990 

Diagnosis of Nervous Diseases, The — . 

J. Purves-Stewart. Rev 166 

Diamidines in Chemotherapy, The — : 

A Survey of Recent Developments 
with a Note Regarding Therapeutic 
Trials in Patients with Rheumatoid 


Arthritis. E. F. Rosenberg 832 

Dicoumarol Therapy. J. B. Levan ... . 941 



1021 



1022 


SUBJECT INDEX 


E lectrocardiogram, Some 

Common Conditions, Not Due to 
Primary Heart Disease, tliat May Re 
Associated with Changes in the — . 

W. Sensenbacu 

Emphysema, Acute Mediastinal — . 

B. M. Schwartz, G. H. McIlroy and 

H. A. Warrex 

Endocarditis and Endarteritis, Acquired 
Arteriovenous Fistula with Coexistent 
Subacute Bacterial — . S. S. Cutler 

and J. Wolf. Case Rep 

Eosinophilia in Malignant Tumors; Its 
Significance. N. H. Isaacso.v and P. 

ILtPOPORT 

Eosinophilia, Tropical — . J. W. Irwix. 
Case Rep 

F ILARIASIS, Pulmonary — . H 
Rifkix and T. P. Ederhard. Case 

Rep 

Fistula, Acquired Arteriovenous — witli 
Coe.xistcnt Subacute Bacterial Endo- 
carditis and Endarteritis. S. S. Cut- 
ler and J. Wolf. Case Rep 972 

Folic Acid. Edit 534 

Friedlander Pneumonia Treated with 
Streptomycin. N. Learner and W. 

R, Minnich. Case Rep 516 

G astric Function, Human — . S. 

Wolf and H. G. AVolff. Rev.... 374 
Gastro-enterology. H. L. BocKUS. 

Rev S72 

Goiter, Studies on Two Sporadic Cretin- 
ous Brothers with — , together with 
Some Remarks on the Relation of 
Hyperplasia to Neoplasia. J- Leh- 
man, H. W. Jones and E. Calkins. . . 677 
Graves’ Disease, Evaluation of the 
Several Methods for Treating — ^Avail- 
able Today. J. H. Means 403 

H eart Failure, The Preponderance 
of Right Hydrothorax in Conges- 
tive — . E. M. McPeak and S. A. 

Levine 916 

Hematoma, Bilateral Subdural — An 
Unusual Complication of Meningo- 
coccus Meningitis. J. Nelson, R. W. 
Clyne and J. G. Sharnoff. Case 
Rep 862 


Hematoporphyrinuria: Review of Litera- 
ture and Report of a Case of Chronic 
Type. S. Levy and R. J. Klein. 

Case Rep 520 

632 Hepatic InsulTicicncy. I. Pathophysiol- 
ogy and Clinical Aspects. S. S. 

LicimiAX 453 

663 Hepatitis, The Problem of Prolonged — 
with Particular Reference to the Cho- 
langiolitic Type and to the Develop- 
ment of Cholangiolitic Cirrhosis of the 
972 Liver. C. J. AAhtTSOX and F. W. 

Hoffbauer 195 

Histoplasmosis, Penicillin in the Treat- 
893 ment of — . J. H. Seabury and H. H. 

Drygas. Case Rep 340 

229 Hodgkin's Disease Involving the Pitui- 
tary' Gland witii Diabetes Insipidus. 

E. I. Melton and W. L. McNmiara. 

Case Rep 525 

Hyperhidrosis in Convalescent Trench 
Foot, An Inquiry' into the Incidence of 

— . J. J. Silverman 702 

Hypersplenism, The Concept of — . 

Edit 868 

Hypertension and the Kidney. C. A. 

AVattenberg. Case Rep 734 

Hyperthermia, Essential Oral — ; Report 
of a Study of 25 Cases of Low Grade 

“Fever.” E. M. Rappaport 1 

Hyperthyroidism, Treatment of — with 
Propylthiouracil. E. B. Astwood and 
AV. P. Vanderlaan ■ 813 

I LEITIS, Regional — Involving the 
Ileum, Cecum, Ascending Colon, and 
Transverse Colon. I. L Cash, L. S. 
Pilcher, A. E. Rappoport and AV. A. 


Barker. Case Rep 351 

Immunity, Principles of Bacteriology and 
— G. S. Wilson and A. A. Miles. 

Rev 871 

Influenza, Immunization against — 

J. E. Salk and T. Francis, Jr 443 


Insulin, The Mechanism and Prevention 
of Cardiovascular Changes Due to — . 

R. A. Gilbert and J.W.Goldzieher. 928 
Intoxication Resulting from the Adminis- 
tration of Massive Doses of Vitamin D, 
with Report of Five Cases. G. W. 
Covey and H. H. Whitlock 508 

K IDNEY, Hypertension and the — . 

C. A. Wattenberg. Case Rep. . . 734 



SUBJECT INDEX 


1023 


L iver, Amebiasis of the — ; Classi- 
fication, Diagnosis and Treatment. 

G. IsXATSKIN 601 

Liver, The Problem of Prolonged Hepa- 
titis with Particular Reference to the 
Cholangiolitic Type and to the De- 
velopment of Cholangiolitic Cirrhosis 
of the — . C. J. Watson and F. W. 

Hoffbauer 195 

Lung Abscess, Penicillin in the Treat- 
ment of Putrid — . B. P. Stivelman 

and J. Kavee 66 

Lung, Acquired Syphilis of the — : Re- 
port of a Case with Autopsy Findings 
and Demonstration of Spirochetes. 

J. M. Wilson. Case Rep 134 

Lupus Erythematosus, Disseminate — 
Unsuccessfully Treated with Penicillin, 
Roentgen-Ray Castration and Serum 
Albumin. J. B. Johnson and E. C. 


Mazique. Case Rep 859 

M agnesium Sulfate in Paroxys- 
mal Tachycardia. W. T. ZiM- 

DAHL 531 

Malaria, Allergy in — . H. F. Grazier. 

Case Rep 968 

Malaria Triad, The — . T. H. Noehren 293 
Mediastinal Emphysema, Acute — . 

B. M. Schwartz, G. H. McIlroy and 

H. A. Warren 663 

Medicine and Education. E. E. Irons . 228 
Medicolegal Problems in Distinguishing 
Accident from Suicide. O. Richard- 

■ SON and H. S. Breyfogle 22 

Men under Stress. R. R. Grinker and 

J. P. Spiegel. Rev 376 

Meningitis, Bilateral Subdural Hema- 
toma, An Unusual Complication of 
Meningococcus — . J . Nelson, R. W . 
Clyne and J. G. Sharnoff. Case 

Rep 862 

Mental Health in College. C. C. Fry 

and E. G. Rostow. Rev 541 

Mercurial Diuretics, On the Toxicity of 
the — : Observations on 18 Cases with 
Suggestions for the Prevention of Toxic 

Reactions. S. Ben-Asher 711 

Mercury Poisoning, BAL in the Treat- 
ment of Arsenic and — . Edit 986 

Mind, The Eclipse of a — . A. Graves. 

Rev. 747 

Mononucleosis, Infectious — : Report of 
an Epidemic in an Army Post. H. F. 


Wechsler, a. H. Rosenblum and 

C. T. Sills, Part 1 113 

Part H 236 

Mumps, Serum Amylase and Serum 
Lipase in — . S. Candel and M. C. 

Wheelock 88 

Murine Typhus Fever. Edit 162 

Myocardial Infarction, Short P-R Inter- 
val with Prolongation of QRS Complex 
and — . A. A. Goldbloom and A, A. 

Dumanis. Case Rep 362 

Myxedema — Controlled by Thyroid 
Extract for 52 Years. A. M. Burgess. 

Case Rep 146 

N ephrosis, Acute Syphilitic — . 

A. Heyman and C. E. Brown. 

Case Rep 728 


Nephrotic Phase, The — ; Its Frequency 
of Occurrence and Its Differential 
Diagnostic Value in Determining the 
Nature of the Renal Lesion in 120 Pa- 
tients Who Died of Renal Failure. 


W. L. Bloom and David Seegal 15 

Nervous Diseases, The Diagnosis of — 

J. Purves-Stewart. Rev 166 

Neurosyphilis. H. H. Merritt, R. D. 
Adams and H. C. Soloman. Rev 871 


Neurosyphilis, Penicillin Therapy Alone , 
in — : An Analysis of Clinical Results. 
G. D. Gammon, J. H. Stokes, H. P. 
Steiger, W. H. Steele, H. Beerman, 
N. R. Ingraham, Jr., P. Gyorgy, E. 
Rose, J. W. Lentz, A. Ornsteen and 


D. Scott 412 

Neurosyphilis, The Management of — . 

B. Dattner, E. W. Thomas and G. 

Wexler. Rev 747 

Nutritional Status of Japanese Prisoners 
of War, Burma, 1945, The — . R. 
Kark 266 

QBITUARIES: 

Arnson, Julius Ord 1014 

Barnhart, Grant Samuel 767 

Barthelme, Francis L 400 

Bertolet, William Schaeffer 885 

Bisaillon, Marr 889 

Bissell, Wayne William 1013 

Bruce, James Deacon 1006 

Carr, Earl Curtis 402 

Cohen, Mortimer 398 

Curry, Grove P. M 584 



1024 


SUBJECT INDEX 


Dozzi, Daniel L 188 

Foster, Benjamin B 768 

Frick, Anders 1012 

Fuller, Frank Manly . 890 

Gordon, Murray Burncs 888 

riamman, Louis .187 

Hanes, Frederic Moir 188 

Holmes, Chainpneys Holt. .. . 886 

Huber, Edward Godfrey. ... ... 76.S 

Hyde, Clarence L . 19.1 

Jensen, Walter Steen .... .199 

Kibler, Charles Samuel ... . . .190 

Kirkland, Clyde Wallace. . . . 584 

Kugel, Maurice Alexander 888 

Leathers, Waller S . . 191 

Levy, 1. Harris 401 

Libman, Emanuel ... . .198 

Lowe, Donald Blair 192 

M acN eal , Ward J 769 

Manning, Isaac Hall 772 

McGovern, Louis Vincent 767 

Mills, Charles Wilson 890 

Moore, Alexander Berkeley 191 

Morris, Alanson Filer Bort 772 

Moyer, Terrance Colvin 891 

Robertson, Harold Eugene 887 

Rosamond, Eugene 192 

Rosenblum, Alex Morton 1012 

Sargent, Ara Nathaniel 1011 

Scott, Joseph E 886 

Scott, William Mastin 765 

Smith, Eben Elliott 766 

Smith, Fred M 889 

Soiland, Albert 400 

Solway, Leon Judah 769 

Spangelberger, Matliew Arnold 885 

Spector, Hyman 1 771 

Stevens, Rollin H 186 

Stoneburner, Lewis Tilghman, HI .. 1013 

Stookey, Paul Forrey 887 

Thomas, John Daniel 766 

Twyman, George Thomas 1010 

Wilcox, Clark Anson 767 

Wilson, Robert 186 


P ENICILLIN and Sulfadiazine, Com- 
pared with Sulfadicizine Alone, in the 
Treatment of Pneumococcic Pneu- 
monia. H. F. Dowling, H. H. Hus- 
sey, H. L. Hirsh and F. Wilhelm ... 950 
Penicillin, Disseminate Lupus Erythema- 
tosus Unsuccessfully Treated with — , 
Roentgen-Ray Castration and Serum 


Albumin. J. B. Johnson and E. C. 

Mazique. Case Rep 859 

Penicillin in Tetanus, Therapeutic Trial 

of — . L. Lewis 903 

Penicillin in the Treatment of Histo- 
plasmosis. J. H. Seabury and H. H. 

Drygas. Case Rep 340 

Penicillin in the Treatment of Putrid 
Lung Abscess. B. P. Stivelman and 

J. Kavee 66 

Penicillin, Pneumococcic Arthritis: Re- 
port of a Case Treated with — . 

H. L. Feefer and H. L. Hirsh. 

Case Rep 845 

Penicillin Therapy, A Case of Agranu- 
locytosis Occurring during the Course 
of — . D. M. Spain and T. B. Cl.ark. 

Case Rep 732 


Penicillin Therapy Alone in Neurosyph- 
ilis: An Analysis of Clinical Results. 
G. D. Gammon, J. H. Stokes, H. P.. 
Steiger, W. H. Steele, H. Beerman, 
N. R. Ingraham, Jr., P. Gyorgy, E. 
Rose, J. W. Lentz, A. Ornsteen and 


D. Scott 412 

Penicillin Therapy, Exfoliative Derma- 
titis Following — . D. E. Nolan and 

G. W. Pedigo, Jr. Case Rep 725 

Penicillin, Treatment of Cardiovascular 
Syphilis with — . H. I. Russek, J. C. 
Cutler, S. A. Fromer and B. L. 
ZOHMAN 957 


Penicillin X, Treatment of Various In- 
fections with — , witli a Preliminary 
Note on the Value of Penicillin X in 
Scarlet Fever. H. L. Hirsh, H. F. 


Dowling and L. K. Sweet 78 

People Are, What — . A Study of Nor- 
mal Young Men. C. W. Heath. 

Rev 377 

Pericarditis, Acute — : A Study of Eight- 
een Cases among Ser\dce Perspnnel. 

R. E. Smalley and J. C. Ruddock . . . 799 
Phosphorus, Radioactive — as a Thera- 
peutic Agent. Edit 742 

Physiological Basis of Medical Practice, 

The — . C. H. Best and N. B. Tay- 
lor. Rev 539 

Plasmochin Toxicity: Analysis of 258 
Cases. M. Hardgrove and' I. L. 

Apflebaum 103 

Pneumococcic Arthritis: Report of a 
Case Treated with Penicillin. H. L. 


Feffer and H. L. Hirsh. Case Rep. . 845 



SUBJECT INDEX 


1025 


Pneumonia, Friedlander — Treated with 
Streptomycin. N. Learner and W. 

R, Minnich. Case Rep 516 

Pneumonia, Penicillin and Sulfadiazine, 
Compared with Sulfadiazine Alone, in 


the Treatment of Pneumococcic — . 

H. F. Dowling, H. H. Hussey, H. L. 

Hirsh and F. Wilhelm 950 

Poisoning, BAL in the Treatment of 
Arsenic and Mercury — . Edit 986 


Poisoning, Carbon Tetrachloride — ; A 


Report of One Case with Necropsy and 
" One Non-Fatal Case with Clinical 
Laboratory Studies. W. B. Martin, 

L. H. Dyke, Jr., F. L. Coddington 

and A. M. Snell 488 

Proctology, Ambulatory — . A. J . Can- 
tor. Resi 990 

Propylthiouracil, Treatment of Hyper- 
thyroidism with — . E. B. Ast- 

wooD and W. P. Vanderlaan 813 

Prothrombocytopenic Effect of Massive 
Salicylate Therapy in Acute Rheu- 
matic Fever, The — . G. C. Owen and 

H. A. Bradford 97 

Psychiatrist, Thoughts of a — on the 
War and After. W. A. White. Rev.. 166 
Psychoanalysis, The Medical Values of 

— . F. Alexander. Rev 991 

Pulmonary Filariasis. H. Rifkin and 

T. P. Eberhard. Case Rep 324 

Pulmonary Lesions, Association of Acute 
— with Infections of the Throat. 
Commission on Acute Respiratory 
Diseases 1 473 

R adioactive Phosphorus as a 

Therapeutic Agent. Edit 742 

Reflexes, The Examination- of — . R. 

Wartenberg. Rev 991 

Reiter’s Disease with Prolonged Auriculo- 
Ventricular Conduction. W. Feiring 498 
Renal Changes in ■ Secondary Shock. 

P. A. Herbut 648 


Renal Failure. The Nephrotic Phase: 
Its Frequency of Occurrence and Its 
Differential Diagnostic Value in Deter- 
mining the Nature of the Renal Lesion 


in 120 Patients Who Died of -Renal 

Failure. W. L. Bloom and David 

Seegal 15 

Rheumatic Fever, Sudden Death in — . 

G. C. Griffith and R. W. Hunting- 
ton.. 283 


Rheumatic Fever, The Prothrombocyto- ■ 
penic Effect of Massive Salicylate 
Therapy in Acute — . G. C. Owtin 

and H. A. Bradford 97 

Rheumatoid Arthritis, A Survey of Re- 
cent Developments with a Note Re- 
garding Therapeutic Trials in Patients 
with — . The Diamidines in Chemo- 
therapy: — . E. F. Rosenberg 832 

S CARLET Fever, Treatment of Vari- 
ous Infections with Penicillin X, with 
a Preliminary Note on the Value of 
Penicillin X in — . H. L. Hirsh, H. F. 


Dowling and L. K. Sweet 78 

Schistosomiasis Japonica: Its Clinical 
Development and Recognition. E. C. 

Faust 585 

Serum Amylase and Serum Lipase in 
Mumps. S. Candel and M. C. 

Wheelock 88 

Shock, Renal Changes in Secondary — . 

P. A. Herbut 648 

Spleen, Rupture of the — Due to Tula- 
remia. E. B. Wells and C. Tillman. 

Case Rep 852 

Streptomycin. Edit. 369 

Subendocardial Myocardial Infarct. C. 

L. PiRANi and J. G. Schlichter. 

Case Rep 847 


Sulfadiazine, Penicillin and — , Com- 
pared with Sulfadiazine Alone, in the 
Treatment of Pneumococcic Pneu- 
monia. H. F. Dowling, H. H. Hus- 
sey, H. L. Hirsh and F. Wilhelm. . . 950 
Sulfonamide Mixtures, An Evaluation of 
— and Various Adjuvants for Control 
of Sulfonamide Crystalluria. H. F. 

Flippin and J. G. Reinhold 433 

Syphilis, Acquired — of the Lung: Re- 
port of a Case with Autopsy Findings 
and Demonstration of Spirochetes. 

J. M. Wilson. Case Rep 134 

Syphilis, Treatment of Cardiovascular — 
.with Penicillin. H. I. Russek, J. C. 

• Cutler, S. A. Fromer and B. L. 

ZoHilAN 957 

Syphilitic Nephrosis, Acute — . A. 
Heyman and C. E. Brown. Case Rep. 728 

T achycardia, Magnesium Sui- 

fate in Paroxysmal — ; W. T. 
ZlMDAHL C31 



1026 


SUBJECT INDEX 


Tachycardia, Paroxysmal Ventricular — : 
Report of a Case Showing the Phases 
of Recovery Recorded by Electro- 
cardiograph. J. A. CoLUNS, Jr. 

Pasc Rep 981 

Tetanus, Therapeutic Trial of Penicillin 

in — . L. Lewis 903 

Thiouracil, Observations on the Use of 

— . W.S.Reveno 822 

Thyroid Extract, Myxedema Controlled 
by — for 52 Years. A. M. Bitugess. 

Case Rep 1-16 

Tick Fever, Colorado — . L. Florio, 

' E. R. Mugrage and M. 0. Stewart. 466 
Trench Foot, An Incpiiry into the Inci- 
dence of Hyperhidrosis in Convales- 
cent — . J. J. Silverman 702^ 

Tropical Eosinophilia. J. W.* Irwin. 


Case Rep 329 

Tularemia, Rupture of tlie Spleen Due 
to — . E. B. Wells and C. Tillman. 

Case Rep 852 


Tumors, Eosinophilia in Malignant — ; 
Its Significance. N. PI. Isaacson and 


P. Rapoport 893 

TyphusiFcvcr, Murine — . Edit 162 


Typhus Vaccine, Death Due to Adminis- 
tration of — . PI. Rifkin. Case Rep.. 346 

V ENEREAL Diseases, The ~. J. 

Marshall. Rev 990 

Vitamin D, Intoxication Resulting from 
tlie Administration of Massive Doses 
of — , with Report of Five Cases. 

G. W. CovEV and H. H. Whitlock. . 508 
Vitamins in Medicine, The — • F. Bick- 
NELL and F. Prescott. Rev 540 

X ANTHOMATOSIS, Generalized — 
with Pulmonarjf, Skeletal and Cere- 
bral Manifestations. E. R. Troxler 
and D. Niemetz. Case Rep 960 




